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Of 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


JUL  2  2  1380 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  West  Lake  Dam.  Phase  I  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of  Non- 
Federal  Dams.  This  report  is  presented  for  your  use  and  is  based  upon  a 
visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 


Sincerely, 


Incl 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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Identification  No.: 
Mass.  D.P.W.  No: 
Name  of  Dam: 
Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


MA  288 
1-2-260-9 
West  Lake 
Sandisfield 

Berkshire  County,  Massachusetts 
Morley  Brook  (Tributary  to  Clam  River) 
November  1,  1979 


BRIEF  ASSESSMENT 


The  West  Lake  Dam,  No.  MA  288,  is  located  on  Morley  Brook  a  tribu¬ 
tary  to  the  Buck  and  Clam  Rivers,  in  the  Town  of  Sandisfield,  Massa¬ 
chusetts.  The  dam  site  is  approximately  two  miles  upstream  of  the 
Village  of  Montville  and  is  located  off  of  West  Street.  The  dam  is  a 
multiple  purpose  recreation  and  flood  protection  facility  which  is  owned 
by  the  Massachusetts  Division  of  Water  Resources.  It  was  designed  by 
the  U.S.  Department  of  Agriculture,  Soil  Conservation  Service.  The 
dam  was  completed  in  1967.  The  dam  is  an  earthfill  embankment  about 
920  feet  in  length,  and  25  feet  in  height  and  has  a  reinforced  concrete 
principle  spillway  which  maintains  the  recreation  pool  level  and  controls 
the  release  of  stored  floodwater,  and  a  100  foot  wide  earth  excavated 
emergency  spillway  channel  around  the  right  abutment. 

The  dam  and  its  appurtenances  are  in  generally  good  condition  but  due 
to  the  very  wet  area  downstream  of  the  left  embankment,  the  dam  has 
been  rated  FAIR.  This  wet  condition  warrants  further  investigation. 

Some  maintenance  and  minor  remedial  work  is  required  as  listed  in 
Section  7. 

The  test  flood  for  this  dam  has  been  determined  to  be  the  Probable 
Maximum  Flood  (PMF),  based  on  a  classification  of  INTERMEDIATE  size 
and  HIGH  hazard.  The  drainage  area  is  1.46  square  miles  and  the  PMF 
test  flood  is  3,870  CFS.  Routing  the  test  flood  through  the  reservoir, 
with  the  initial  pool  level  at  the  high  stage  recreation  pool  level,  resulted 
in  a  test  flood  outflow  of  2,490  CFS  which  exceeds  the  capacity  of  the 
spillways  and  results  in  overtopping  of  the  dam  by  0.5  feet. 

Failure  of  the  dam  would  pose  a  serious  threat  to  approximately  11 
houses  in  the  Montville  area,  two  major  highway  bridge,  and  three 
secondary  road  crossings. 

With  the  water  level  at  top  of  dam  the  combined  spillways  are  capable  of 
discharging  2,160  cfs,  which  is  equivalent  to  87%  of  the  test  flood 
outflow. 


The  recommendations  for  additional  investigations  and  recommended 
remedial  measures  as  listed  in  Section  7  should  be  implemented  within 
one  year  of  receipt  of  this  report  by  the  Owner. 


John  W.  Powers 

Massachusetts  Registration  23106 


This  Phase  1  Inspection  Report  on  West  Lake  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Reconaended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTES IAN,  MEMBER 

Geotechnical  Enqineerina  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and 
railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded . 
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(2)  Emergency  Spillway 


The  emergency  spillway  channel  is  in  good  condition. 
There  is  a  considerable  amount  of  wetness  along  the  right 
side  of  the  channel,  but  this  is  caused  by  natural  ground 
water,  or  ponded  runoff.  The  channel  itself  was  free  of 
debris  and  only  a  few  small  trees  were  found  overhanging  the 
edge  of  the  channel.  The  channel  has  been  excavated  through 
original  ground. 

The  entire  channel  and  side  slopes  have  a  heavy  grass 
growth  providing  good  erosion  protection. 

(c)  Appurtenant  Structures 

1 )  Drop  Inlet  Principal  Spillway 

The  principal  spillway  riser  was  found  to  be  in  good 
condition.  The  structure  appeared  to  be  structurally  sound 
with  no  visible  cracking,  spalling,  seepage,  or  efflorescence . 

It  was  noted  that  some  of  the  anchor  bolts  were  missing 
or  broken  on  the  trash  rack  assemblies,  and  the  anchor  bolts 
on  the  grating  are  too  long  creating  a  hazardous  walking 
condition . 

The  interior  of  the  riser  structure  has  collected  a  large 
amount  of  debris  with  branches  being  lodged  on  the  sluice 
gate  stem,  and  the  36  inch  outlet  conduit  nearly  plugged  with 
branches  and  debris.  The  approach  to  the  overflow  weirs 
and  low  level  orifice  were  clear  of  debris  indicating  that  the 
trash  racks  are  somewhat  ineffective  due  to  the  accumulation 
inside  of  the  structure.  The  sluice  gate  operator  appears  to 
be  in  good  condition.  The  sluice  gate  was  not  operated 
during  the  visual  inspection. 

2)  Pond  Drain  Inlet  Pipe 

At  the  time  of  the  inspection,  the  water  level  was  at  the 
normal  recreation  pool  level.  Therefore,  the  inlet  pipe  and 
headwall  structure  were  submerged  and  not  visible. 

3)  Outlet  Conduit 


The  36  inch  diameter  conduit  was  found  in  good  condition. 
The  alignment  was  good  and  all  interior  joints  were  dry  above 
the  flow  line.  The  interior  of  the  conduit  is  in  good  condition 
with  no  visible  spalling,  cracking,  or  efflorescence. 

At  the  location  where  the  conduit  enters  the  impact 
basin,  the  joint  around  the  conduit  has  some  grass  growth 
between  the  pipe  and  the  concrete  structure,  through  the 
jointing  material.  The  jointing  material  was  found  intact,  but 
loose,  around  the  pipe.  No  significant  water  or  sand  leakage 
was  observed  during  our  inspection. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

(a)  General 


The  West  Lake  Dam,  No  MA  288  was  in  generally  good  condition 
at  the  time  of  the  inspection  except  for  the  very  wet  area  down¬ 
stream  of  the  left  embankment  which  resulted  in  a  FAIR  rating. 

(b)  Dam 


1 )  Earth  Embankment 


The  upstream  slope  above  water  level  and  the  down¬ 
stream  slope  were  found  to  have  a  very  thick  grass  cover 
with  seedling  and  brush  growTh  becoming  well  established. 

No  apparent  movement,  sloughing,  slides  or  settlement  was 
visible.  The  riprap  protection  along  the  upstream  face  was  in 
good  condition  and  extends  up  the  embankment  to  an  elevation 
varying  from  2-3  feet  above  the  recreation  pool  level.  There 
is  a  dense  stand  of  relatively  small  trees  along  the  upstream 
and  downstream  toes  at  the  right  end  of  the  embankment. 

Some  surface  erosion  has  developed  on  the  upstream 
embankment  around  the  principal  spillway.  This  erosion  is 
considered  to  be  minor. 

The  entire  downstream  toe  from  the  principal  spillway 
outlet  to  the  left  abutment  was  found  wet.  The  standing 
water  is  a  few  inches  deep  in  locations.  All  areas  investigated 
were  found  to  contain  clear  standing  water,  except,  the 
downstream  toe  area  about  30-40  feet  from  the  left  abutment 
which  did  have  some  visible  flow  of  clear  water.  The  wet 
area  extended  from  the  downstream  toe  about  50  feet  down¬ 
stream  of  the  embankment. 

Visual  inspection  of  this  area  could  not  determine  the 
extent  to  which  this  wet  area  is  caused  by  seepage  under  and 
through  the  dam,  and/or  by  ground  water  from  the  high 
ground  downstream  of  the  left  abutment,  and/or  from  the 
waste  rock  disposal  area  downstream  of  the  dam's  left  side. 

The  foundation  and  toe  drain  pipe  outlet  from  the  left 
side  of  the  dam  was  found  to  be  plugged  with  grass  growth 
and  fines.  Once  this  blockage  was  removed,  the  pipe  flowed 
at  a  depth  of  2-3  inches  at  the  outlet.  The  right  drain  outlet 
was  free  from  any  blockages  and  was  flowing  about  1/2  inch 
deep  at  the  outlet.  The  partial  blockage  of  the  left  toe 
drain  outlet  may  be  at  least  partially  responsible  for  the 
degree  of  wetness  observed  at  the  left  downstream  area. 


SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

The  design  data  for  the  West  Lake  dam  provided  by  the  Soil  Con¬ 
servation  Service  includes  hydrologic  and  hydraulic  computations  and 
summaries,  structural  calculations,  a  geological  report,  soil  laboratory 
test  data,  a  summary  of  embankment  slope  stability  analysis,  and  other 
design  information  all  contained  within  a  "Design  Report"  dated  January 
1965.  The  design  of  the  dam  and  appurtenances  is  based  primarily  on 
a  number  of  Soil  Conservation  Service  Publications  which  are  listed  in 
the  General  Section  of  the  Design  Report. 

This  design  data  was  reviewed  and  found  to  be  substantially 
correct  and  valid.  Therefore,  it  was  used  extensively  in  preparing 
Section  5  and  Appendix  D  of  this  report. 

2.2  Construction  Data 


"As  Built"  record  drawings  were  available  for  the  West  Lake  dam. 
These  drawings  have  been  reviewed  and  found  to  show  good  agreement 
with  the  design  drawings  and  visual  inspection. 

Appendix  B  contains  copies  of  the  important  "as  built"  drawings. 
These  copies  have  been  made  from  originals  provided  by  the  Soil  Conserva 
tion  Service. 

2.3  Operational  Data 

The  dam  is  self  regulating,  therefore,  no  operational  data  is  avail¬ 
able.  Under  normal  conditions  the  hydraulics  of  the  principal  spillway 
maintain  a  low  level  recreation  pool. 

2.4  Evaluation  of  Data 

(a)  Availability 

Sufficient  data  is  available  to  permit  an  evaluation  of  the  dam 
when  combined  with  findings  of  the  visual  inspection. 

(b)  Adequacy 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dam  safety  when  combined  with  the  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Validity 

Since  the  observations  of  the  inspection  team  generally  confirm 
the  available  data,  a  satisfactory  evaluation  for  validity  is  indicated. 


(6)  Downstream  Channel: 


a)  Principal  Spillway: 


b)  Emergency  Spillway: 


Riprapped  channel  115±  ft. 
to  natural  stream  channel 
through  fairly  steep  narrow 
valley 

Grass  covered,  earth  exca¬ 
vated  channel  270±  ft.  to 
wooded  growth  area  dis¬ 
charging  into  natural 
stream  channel  600±  ft. 
downstream  off  dam 


(j)  Regulating  Outlets 

The  only  regulated  outlet  from  the  dam  is  the  pond  drain 
which  is  controlled  by  a  manually  operated  30  inch  sguare  sluice 
gate.  This  gate  is  located  on  the  inside  face  of  the  pond  side  wall 
of  the  principal  spillway  riser  with  its  invert  at  elevation  1,552.5. 
The  floor  stand  operator  is  located  on  the  top  of  the  principal 
spillway  riser.  The  gate  is  a  Rodney  Hunt,  non  seating  head 
type,  with  a  rising  stem  operator  having  the  following  identification: 

52796-2 

S-2600A 

The  gate  is  normally  in  the  closed  position,  and  only  rarely  operated 
for  maintenance  checks. 


6)  Zoning  -  Homogeneous,  semi-pervious  silty  sand 

7)  Impervious  Core  -  None 


8)  Cutoff  -  Variable  width  and  depth,  semi-pervious  silty 
sand  earthfill 

9)  Grout  curtain  -  None 

(h)  Diversion  and  Regulating  Tunnel 
Not  applicable 

(i)  Spillways 


1) 

Type 

a) 

Principal  spillway: 

Reinforced  concrete  drop 
inlet 

b) 

Emergency  spillway: 

Grass  covered,  earth 
excavated  channel  with 
level  control  section 

2) 

Length  of  weir: 

a) 

Pond  drain  ^nlet; 

30  inch  diameter  pipe 

b) 

Low  stage  i  -T : 

Rectangular  orifice  28" 
wide  x  16"  high 

c) 

High  stage  inlet: 

4  @  4.5  ft.  =  18  ft. 

d) 

Emergency  spillway: 

100  ft. 

(3) 

Crest  Elevation 

a) 

Pond  drain  inlet: 

1 ,552.5  inv. 

b) 

Low  stage  inlet: 

1,566.0 

c) 

High  stage  inlet: 

1,568.0 

d) 

Emergency  spillway: 

1,571.0 

(4) 

Gates:  30  inch  square 

sluice  gate  on  pond  drain  inlet 

(5) 

Upstream  channel: 

a) 

Principal  Spillway: 

Reservoir 

b) 

Emergency  Spillway: 

Grass  covered  earth  exca- 

vated  channel.  380±  ft. 
to  control  section 


3)  Emergency  spillway  crest  pool  -  Same  as  2) 

4)  Top  of  dam  -  3200  ft± 

5)  Test  flood  pool  -  Same  as  4) 

(e)  Storage  (acre-feet) 

1)  Normal  pool  -  480 

2)  Flood  control  pool  -  820 

3)  Spillway  crest  pool 

a)  Low  stage  crest  -  480 

b)  High  stage  crest  -  608 

c)  Emergency  spillway  -  820 

4)  Top  of  dam  -  1130 

5)  Test  flood  pool  -  1180  (Dam  overtopped  by  0.5  ft) 

(f)  Reservoir  Surface  (acres) 

1 )  Normal  pool  -  60 

2)  Flood-control  pool  -  74 

3)  Spillway  crest 

a)  Low  stage  crest  -  60 

b)  High  stage  crest  -  66 

c)  Emerg.  spillway  crest  -  74 

4)  Test  flood  pool  -  83.2 

5)  Top  of  dam  -  83.2 

(g)  Dam 

1)  Type  -  Earth  embankment 

2)  Length  -  920  ft± 

3)  Height  -  25  ft± 

4)  Top  Width  -  12  ft 

5)  Side  Slopes  -  3  hor.  on  1  vert,  both  faces,  with  8  ft. 
horizontal  berm  at  elev.  1566  of  upstream  embankment 


sufficient  magnitude  and  duration  to  fill  the  flood  water  storage 
available,  then  excess  flow  will  be  discharged  around  the  dam  via 
the  emergency  spillway  channel. 

1)  Outlet  works  (conduit)  size  36  inch,  Invert  Elev.  1552 
and  Discharge  Capacity  157  cfs. 

2)  Maximum  known  flood  at  dam  site  -  Unknown 

3)  Ungated  spillway  capacity  at  top  of  dam  -  2160  cfs  at 
1575  elev. 

4)  Ungated  spillway  capacity  at  test  flood  elevation  -  2490 
cfs  at  1575.5  elev.  (Dam  overtopped  by  0.5  ft) 

5)  Gated  spillway  capacity  at  normal  pool  elevation:  None 

6)  Gated  spillway  at  test  flood  elevation:  None 

7)  Total  spillway  capacity  at  test  flood  elevation  -  2490  cfs 
at  1575.5  elev.  (Same  as  #4) 

8)  Total  project  discharge  at  top  of  dam  -  2160  cfs  at 
1575.0  elev.  (Same  as  #3) 

9)  Total  project  discharge  at  test  flood  elevation  -  2490  cfs 
at  1575.50  elev. 

(c)  Elevation  (ft.  above  MSL,  NGVD) 

1)  Streambed  at  toe  of  dam  -  1550± 

2)  Bottom  of  cutoff  -  1547.5± 

3)  Maximum  tailwater  -  Unknown 

4)  Recreation  pool  -  1566 

5)  Full  flood  control  pool  -  1571 

6)  Emergency  spillway  crest  -  crest  elev.  =  1571  ungated 

7)  Design  surcharge  -  1571 

8)  Top  of  dam  -  1575.0 

9)  Test  flood  surcharge  -  1575.5  (Dam  overtopped  0.5  ft) 

(d)  Reservoir  (Length  in  feet) 

1)  Normal  pool  -  2980  ft± 

2)  Flood  Control  pool  -  3110  ft± 


The  operation  of  the  West  Lake  dam  is  the  responsibility  of 
the  Commonwealth  of  Massachusetts,  Division  of  Forests  and  Parks. 
The  regional  office  responsible  for  the  dam  is  as  follows: 

Commonwealth  of  Massachusetts 
Division  of  Forests  and  Parks 
Pittsfield  State  Forest 
Cascade  Street 

Pittsfield,  Massachusetts  01201 

Mr.  Douglas  G.  Poland  is  the  Regional  Supervisor.  The 
telephone  number  is  413-442-8992. 

(g)  Purpose  of  Dam 

The  West  Lake  dam  is  a  multiple-purpose  dam  which  maintains 
a  low  level  recreation  pool  and  provides  flood  water  storage  to 
reduce  downstream  flooding  from  the  damls  drainage  area.  Stored 
flood  water  is  gradually  released  through  low  and  high  stage  inlets 
of  the  principal  spillway. 

(h)  Design  and  Construction  History 

The  West  Lake  dam  was  designed  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service.  It  was  completed  in  the 
fall  of  1967  and  has  been  in  operation  since  that  time.  A  modifica¬ 
tion  consisting  of  the  installation  of  drains  along  the  left  abutment 
was  completed  in  the  fall  of  1968. 

(i)  Normal  Operation  Procedure 

The  West  Lake  dam  is  normally  self  regulating  with  the  only 
controlled  outlet  being  the  pond  drain.  This  outlet  is  operated 
only  as  part  of  infrequent  maintenance  checks. 

1 .3  Pertinent  Data 

(a)  Drainage  Area 

The  drainage  area  for  the  West  Lake  dam  covers  approximately 
1.46  square  miles.  The  central  portion  of  the  drainage  area  is  a 
swampy  area  from  which  Morley  Brook  orginates,  and  the  sur¬ 
rounding  perimeter  areas  are  primarily  mountainous  woodland  with 
some  open  areas.  There  is  some  development  of  farms  and  homes 
within  the  watershed  area  primarily  off  of  Stump  Road  and  West 
Street. 


(b)  Discharge  at  Dam  Site 

Normal  discharge  at  the  site  is  via  the  low  and  high  stage 
inlets  to  the  principal  spillway  and  through  the  36  inch  diameter 
outlet  conduit  to  the  downstream  channel.  If  flood  flows  occur  of 


0.04  ft/ft  for  about  270  feet  where  it  discharges  onto  original 
ground  downstream  of  the  dam.  The  side  slopes  of  the 
spillway  excavation  are  at  2  horizontal  to  1  vertical.  The 
maximum  depth  of  excavation  is  at  the  control  section  and  is 
about  9  feet.  The  control  section  is  approximately  4  feet 
below  the  top  of  the  dam. 

4)  Foundation  and  Embankment  Drainage  (See  page  B-5) 

A  3  foot  wide  trench  drain  of  clean  sand  and  gravel 
extends  into  the  foundation  materials  and  the  coarse  silty 
sand  section  of  the  downstream  toe.  The  trench  drain  extends 
from  the  principal  spillway  left  about  280  ft.  and  right  about 
250  ft.,  with  a  10  inch  diameter  perforated  CMP  drain  pipe 
extending  the  full  280  ft.  left  and  141  feet  right  of  the  principal 
spillway.  Both  10  inch  diameter  trench  drain  outlet  pipes 
discharge  into  the  impact  basin  structure  at  the  outlet  of  the 
principal  spillway. 

A  blanket  drain  extends  from  the  foundation  trench 
drain  to  the  downstream  toe  of  the  dam.  The  construction 
drawings  indicate  a  rock  toe  section  where  the  blanket  drain 
intercepts  the  embankment.  The  "As  Built"  record  drawings 
indicate  that  this  riprap  was  not  installed.  Refer  to  drawing 
details  included  as  Page  B-5  of  the  Appendix  for  additional 
details. 

(c)  Size  Classification 

The  dam's  maximum  impoundment  (computed  to  the  top  of  the 
dam)  of  about  1100  acre-feet  and  structural  height  of  25  feet  place 
it  in  the  INTERMEDIATE  size  classification. 

(d)  Hazard  Classification 

The  hazard  potential  classification  for  this  dam  is  HIGH  be¬ 
cause  of  the  significant  potential  for  loss  of  human  life  and  property 
which  may  occur  in  the  event  of  a  failure.  There  is  a  high  potential 
for  severely  damaging  about  11  homes  with  attendant  probable  loss 
of  more  than  a  few  lives,  as  well  as  two  major  highway  bridges 
and  three  (3)  secondary  road  bridges. 

(e)  Ownership 

The  West  Lake  dam  is  owned  by  the  Commonwealth  of  Massa¬ 
chusetts,  Division  of  Water  Resources.  The  address  is  as  follows: 


Commonwealth  of  Massachusetts 
Division  of  Water  Resources 
100  Cambridge  Street 
Boston,  Massachusetts  02202 
Telephone  No.:  617-727-3170 


The  riser  structure  is  19  feet  high  from  the  base  of  the 
foundation  to  the  top  of  the  structure.  The  inside  dimensions 
are  3  feet  x  10  feet  with  12  inch  thick  walls.  The  inside 
bottom  elevation  of  the  riser  structure  is  1552.0.  The  low 
stage  orifice  is  located  on  the  upstream  face  and  measures  28 
inches  wide  x  16  inches  high  with  an  invert  elevation  of 
1566.0.  The  high  stage  overflow  weirs  are  formed  by  the 
tops  of  the  riser  section  walls  and  have  a  total  length  of  18 
feet  with  a  crest  elevation  of  1568.0.  There  are  three  anti¬ 
vortex  walls  placed  perpendicular  to  and  across  the  top  of  the 
weir  walls  with  a  solid  concrete  platform  bridging  the  two 
upstream  anti-vortex  walls  as  the  sluice  gate  operator  stand 
support.  The  downstream  half  of  the  structure  has  a  piece 
of  grating  as  a  walkway  and  the  low  and  high  stage  outlets 
are  protected  with  trash  racks  consisting  of  galvanized  angle 
iron . 

The  sluice  gate  which  controls  the  30  inch  diameter  pond 
drain  is  a  30  inch  square  gate  mounted  on  a  6  inch  deep  wall 
thimble.  The  gate  is  operated  by  a  rising  stem,  crank  operated, 
floor  stand  located  on  the  top  of  the  structure. 

The  pond  drain  pipe  consists  of  about  28  feet  of  30  inch 
diameter  A.B.B.C.C.M.P.  conduit  with  a  reinforced  concrete 
inlet  structure.  This  conduit  enters  the  riser  structure 
through  the  upstream  right  side  via  a  90°  bend  which  has  a 
concrete  thrust  block  support. 

The  principal  spillway  structure  has  a  36  inch  diameter 
outlet  conduit  to  an  impact  basin  located  at  the  downstream 
toe  of  the  dam.  The  36  inch  diameter  conduit  consists  of 
reinforced  concrete  pipe  with  a  continuous  concrete  bedding 
and  three  reinforced  concrete  anti-seep  collars.  The  pipe  has 
an  inlet  elevation  of  1552.0  and  and  outlet  elevation  of  1551.69 
with  an  overall  length  of  90.33  feet  providing  a  slope  of 
0.0034  ft/ft. 

The  impact  basin  is  constructed  of  reinforced  concrete 
and  is  approximately  18  feet  long  x  14  feet  wide  with  a  rein¬ 
forced  concrete  baffle  spanning  across  the  flow  path  to  dissipate 
the  energy  from  the  high  velocity  outlet  flow  from  the  36  inch 
diameter  conduit  during  flood  flows. 

3)  Emergency  Spillway  (See  pages  B-2,  B-3,  and  B-4) 

The  emergency  spillway  consists  of  a  grass  covered 
earth  excavated  channel  on  the  right  abutment  of  the  dam. 

The  spillway  channel  has  a  control  section  approximately  at 
elevation  1571.0  which  is  100  feet  wide  and  30  feet  long.  The 
spillway  approach  channel,  along  the  centerline,  has  a  flat 
section  for  about  190  feet,  then  slopes  upward  at  0.02  ft/ft 
and  curves  to  the  left  another  190  feet  to  the  control  section. 
The  control  section  is  level  at  elevation  1571  for  a  distance  of 
about  30  feet.  The  discharge  channel  slopes  downward  at 
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the  Buck  River,  Clam  River  and  the  Farmington  River  respectively. 
The  dam  and  impoundment  is  located  off  of  West  Street  and  is 
about  1.7  miles  from  the  center  of  Sandisfield. 


The  dam  is  located  on  the  U.S.G.S.  Monterey,  Mass.,  quad¬ 
rangle  at  latitude  N42°-07'-46"  and  longitude  W73°-09'-37" .  Refer 
to  the  location  plan,  and  Appendix  B  for  additional  information. 

(b)  Description  of  Dam  &  Appurtenances 


The  dam  consists  of  an  earthfill  embankment,  a  principle 
spillway  consisting  of  a  reinforced  concrete  drop  inlet  structure 
having  a  two  stage  riser  section,  a  36-inch  diameter  reinforced 
concrete  outlet  conduit,  and  a  reinforced  concrete  impact  basin  at 
the  conduit  outlet.  An  emergency  spillway  is  located  on  the  right 
abutment  and  consists  of  a  grass  covered,  earth  channel  excavated 
in  natural  ground  To  the  right  of  the  emergency  spillway  is  an 
earthfill  dike  which  is  approximately  30  feet  long  and  2  feet  high. 

1)  Embankment  (See  pages  B-2  &  B-3) 

The  following  information  has  been  taken  from  the  As-Built 
Drawings  dated  1965. 

The  dam  embankment  is  approximately  920  feet  long  and 
has  a  maximum  structural  height  of  25  feet.  The  upstream 
slope  is  3  horizontal  on  1  vertical  and  has  an  8  foot  berm 
(horizontal  section)  at  elev.  1566.5,  which  is  the  approximate 
level  of  the  normal  recreation  pool.  The  downstream  slope  is 
3  horizontal  on  1  vertical,  and  the  width  of  the  top  of  dam  is 
12  feet.  The  upstream  slope  surface  is  covered  with  dumped 
riprap  to  a  level  varying  from  2  feet  to  3  feet  above  the 
recreation  pool  water  level. 

The  earthfill  material  is  a  silty  sand  (SM  using  Unified 
Soil  Classification  System)  with  fine  silty  sand  comprising  the 
central  core,  medium  silty  sand  comprising  the  upstream  and 
downstream  outer  sections  and  course  silty  sand  comprising 
the  downstream  toe.  A  cutoff  trench  consisting  of  fine  silty 
sand  is  located  beneath  the  embankment  along  the  centerline 
of  the  dam. 

The  top,  downstream  embankment,  and  upper  portion  of 
the  upstream  embankment  are  covered  with  grass  growth. 

2)  Principal  Spillway  (See  pages  B-4,  B-6,  B-7,  and  B-8) 

The  principal  spillway  consists  of  a  reinforced  concrete 
drop  inlet  structure  with  a  sluice  gate  controlled  inlet  pipe  at 
invert  elevation  1552.5  for  the  pond  drain,  an  uncontrolled 
orifice  inlet  at  invert  elevation  1566  for  the  low  stage  pond 
outlet,  and  uncontrolled  overflow  weirs  at  elevation  1568  for 
the  high  stage  pond  outlet. 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 

WEST  LAKE  DAM 

SECTION  1 

PROJECT  INFORMATION 

1 .1  General 

(a)  Authority 

Public  Law  92-367/  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Tighe  &  Bond/SCI  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in 
Massachusetts.  Authorization  and  notice  to  proceed  were  issued  to 
Tighe  &  Bond/SCI  under  a  letter  of  October  24,  1979  from  Colonel 
William  E.  Hodgson,  Jr.,  Corps  of  Engineers.  Contract  No.  DACW-33 
80-C-0005  has  been  assigned  by  the  Corps  of  Engineers  for  this 
work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests. 

2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of 
Dams. 

(c)  Scope 

The  program  provides  for  the  inspection  of  non-federal  dams 
in  the  high  hazard  potential  category  based  upon  location  of  the 
dams,  and  those  dams  in  the  significant  hazard  potential  category 
believed  to  represent  an  immediate  danger  based  on  condition  of 
the  dams. 

1 .2  Description  of  Project 
(a)  Location 


The  West  Lake  Dam  is  located  within  the  Town  of  Sandisfield, 
Massachusetts,  about  two  miles  upstream  from  the  Village  of  Mont- 
ville.  The  dam  is  located  on  Morley  Brook  which  is  a  tributary  to 
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• 

4)  Impact  Basin 

1 

The  impact  basin  was  found  to  be  in  good  condition  with 
only  a  few  minor  cracks  being  visible,  and  no  spalling,  or 
efflorescence.  The  structure  was  clear  of  debris  with  free 
unobstructed  outflow  to  the  downstream  channel. 

« 

V 

(d) 

land 

Reservoir  a  ~ea 

The  shore  of  the  reservoir  is  generally  shallow  sloping  wood- 
It  appears  stable  and  in  good  condition. 

• 

(e) 

Downstream  Channel 

The  downstream  channel  is  in  good  condition  with  only  a 
slight  amount  of  vegetation  encroachment.  The  channel  immediately 
downstream  of  the  dam  is  unobstructed;  however,  some  small  tree 
debris  has  fallen  across  the  channel  as  it  enters  the  wooded  area 
about  150  ft.  downstream.  Riprap  protection  of  the  channel  is 
minimal,  but  appears  to  be  adequate. 

• 

3.2  Evaluation 

The  dam  is  generally  in  good  condition  with  areas  for  additional 
investigation  and/or  remedial  work  being  as  follows: 

a) 

There  is  heavy  scrub  brush  and  seedling  growth  on  the 
embankments. 

H 

b) 

There  is  a  wet  condition  at  the  downstream  toe  area  over  the 
entire  length  of  the  left  side  of  the  dam;  This  condition  may 
affect  slope  stability.  The  need  for  repairing,  replacing,  or 
adding  to  the  subsurface  drainage  system  should  be  investigated. 

• 

(c) 

There  is  considerable  debris  accumulated  in  the  interior  of 
the  principal  spillway. 

(d) 

The  anchor  bolts  on  the  trash  racks  should  be  repaired  or 
replaced.  The  effectiveness  of  the  present  trash  rack  system 
in  preventing  the  future  accumulation  of  debris  inside  of  the 
drop  inlet  should  be  investigated. 

• 

(e) 

The  anchor  bolts  on  the  principal  spillway  walkway  grating 
project  above  the  walkway  surface  and  create  a  hazardous 
condition . 

i 

(f) 

The  downstream  channel  is  partially  obstructed  with  fallen 
trees . 

• 

(g) 

The  area  at  the  top  of  the  impact  basin  endwall  should  be 
routinely  inspected  for  settlement.  If  embankment  material  is 
lost  through  the  loose  jointing  material  around  the  36  inch 
conduit,  then  a  depression  may  appear  in  this  area. 

9 

* 

3-3 

t 

(h)  There  is  a  dense  stand  of  small  diameter  trees  along  the 

upstream  and  downstream  toes  at  the  right  end  of  the  embank¬ 
ment. 


SECTION  4  -  OPERATIONAL  AND 
MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 
(a)  General 


No  written  operational  procedures  are  available  for  this  dam. 

The  dam  is  normally  self  regulating.  The  sluice  gate  on  the  pond 
drain  is  normally  in  the  closed  position  and  is  not  routinely  operated. 

(b)  Description  of  Warning  System  In  Effect 

There  is  no  written  warning  system  in  effect. 

4.2  Maintenance  Procedures 

(a)  General 


An  annual  inspection  is  made  by  the  Soil  Conservation  Service 
and  recommendations  resulting  from  this  inspection  are  implemented 
by  the  Massachusetts  Division  of  Forests  and  Parks. 

Typical  maintenance  items  assigned  to  the  Division  of  Forests 
and  Parks  includes  liming  and  fertilizing,  mowing,  clearing  of 
accumulated  debris,  etc.  At  the  time  of  this  Phase  I  inspection, 
the  embankments  were  overgrown  with  scrub  brush  and  seedlings, 
and  a  large  amount  of  accumulated  branch  debris  was  inside  of  the 
spillway  riser.  This  indicates  that  a  routine  maintenance  program 
is  not  being  followed. 

(b)  Operational  Facilities 

Discussions  with  the  Division  of  Forests  and  Parks  personnel 
indicated  that  the  sluice  gate  for  the  pond  drain  is  not  routinely 
operated.  A  visual  inspection  of  the  gate  operator  indicated  that 
lubrication  is  required. 

There  are  no  other  facilities  which  require  operation. 

4.3  Evaluation 


The  extent  of  the  growth  on  the  dam  embankments,  and  the  condition 
of  the  principal  spillway  such  as  missing  or  broken  anchor  bolts  on  the 
trash  racks  and  accumulated  debris,  and  also  the  plugged  condition  of 
the  left  foe  drain  outlet  indicate  utai  improvements  are  needed  in  the 
routine  maintenance  program.  These  items  should  be  checked  and 
corrected  on  a  routine,  frequent  basis.  Brush  and  debris  collected  in 
and  at  the  principal  spillway  should  be  removed  on  a  regular  basis, 
preferably  weekly.  In  addition,  the  sluice  gate  should  be  operated 
annually  as  a  minimum  and  kept  well  lubricated  to  prevent  corrosion  and 
maintain  the  operator  in  an  operable  condition. 
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Additional  emphasis  on  routine  maintenance  will  assist  the  owners 
in  assuring  the  long  term  safety  of  the  dam. 

A  formal,  written  downstream  emergency  flood  warning  system 
should  be  developed  for  this  dam. 
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SECTION  5  -  EVALUATION  OF  HYDRAULIC/ 
HYDROLOGIC  FEATURES 


5.1  General 


West  Lake  Dam,  No.  MA  00288,  is  a  multiple-purpose  recreation 
and  floodwater  storage  facility  which  was  designed  by  the  Soil  Conser¬ 
vation  Service  (SCS),  as  part  of  the  overall  Clam  River  flood  protection 
project. 

The  dam  is  located  on  Morley  Brook  about  2  miles  upstream  of  the 
Village  of  Montville  in  the  Town  of  Sandisfield,  Massachusetts.  The 
dam  is  about  0.75  miles  upstream  of  the  confluence  with  the  Buck 
River;  3.8  miles  upstream  of  the  confluence  with  the  Clam  River;  and 
5.7  miles  upstream  of  the  confluence  with  the  Farmington  River  in  the 
Town  of  New  Boston,  Massachusetts. 

The  drainage  area  upstream  of  the  dam  is  1.46  square  miles  (934 
acres)  with  a  mountainous  perimeter  and  a  swampy  interior  from  which 
Morley  Brook  originates. 

Development  within  the  watershed  is  very  limited  and  consists  of 
approximately  8  structures  which  appear  on  the  USGS  quadrangle  sheet. 
The  area  is  mostly  wooded  with  only  a  minor  amount  of  open  fields. 

The  dam  itself  is  about  920  feet  long  and  25  feet  high,  and  is  an 
earthfill  embankment.  The  facility  has  a  principal  spillway  which  main¬ 
tains  a  low  stage  recreation  poo!  and  discharges  all  normal  stream  flows 
via  a  36-inch  diameter  conduit  through  the  dam.  An  emergency  spillway, 
consisting  of  a  100  ft.  wide  earth  excavated  channel  with  a  grass  cover, 
carries  flood  flows  which  exceed  the  storage  capacity  of  the  impound¬ 
ment  around  the  dam  to  the  downstream  channel. 

5.2  Design  Data 

The  hydraulic  features  of  the  West  Lake  Dam  have  been  designed 
by  the  S.C.S.  to  retard  a  100  year  frequency  storm  without  discharge 
occurring  in  the  emergency  spillway.  The  calculations  included  in  the 
SCS  Design  Report  include  storage  vs.  elevation,  stage  discharge 
curves  for  the  combined  spillways,  and  routing  of  the  100  year  frequency 
storm  through  the  reservoir.  These  calculations  are  dated  1964  and 
1965. 


The  SCS  has  established  the  elevation  of  the  low  stage  outlet  as 
1,566.0  which  provides  480  acre-feet  of  storage  including  2  acre-feet  of 
sediment  storage.  The  high  stage  storage  as  been  set  at  elevaton 
1,568.0  providing  an  additional  128  acre-feet  of  storage,  and  the  emer¬ 
gency  spillway  crest  set  at  elevation  1,571.0  providing  an  additional  212 
acre-feet  of  storage  above  the  high  level  pool,  resulting  in  a  total  flood 
storage  pool  of  340  acre- feet. 
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No  records  of  flow  or  stage  are  known  to  be  available  for  the  West 
Lake  Dam. 

5.4  Test  Flood  Analysis 

The  selection  of  the  test  flood  is  based  on  the  Corps  of  Engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  dated  November 
1976.  These  guidelines  state  that  dams  classified  as  "Intermediate"  in 
size,  and  "High"  in  hazard  potential  be  tested  against  the  "Probable 
Maximum  Flood"  for  the  region  within  which  the  dam  is  located. 

The  determination  of  the  PMF  for  the  West  Lake  dam  is  based  on 
the  Corps  of  Engineers  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharges  in  Phase  I  Dam  Safety  Investigations"  dated  March 
1978.  The  Guide  curves  provided  cover  drainage  areas  as  small  as  2.0 
sq.  miles,  whereas,  the  West  Lake  dam  drainage  area  is  only  1.46  sq. 
miles.  Due  to  the  non-availability  of  data  for  a  drainage  area  of  this 
size,  an  extrapolation  of  the  guidance  curve  has  been  used. 

Graphically  extending  the  guidance  curve  results  in  a  unit  dis¬ 
charge  of  2,650  cfs  per  square  mile  of  drainage  area  which  results  in  a 
PMF  of  3,870  cfs  for  West  Lake  dam. 

The  purpose  of  this  Phase  I  investigation  is  to  assess  the  dam's 
overtopping  potential  and  its  ability  to  store  and/or  discharge  the  test 
flood.  This  requires  determing  the  storage  characteristics  of  the  im¬ 
poundment  area  and  the  stage  vs.  discharge  characteristics  of  the 
spillway.  The  SCS  design  report  tabulates  all  of  this  data,  and  our 
review  has  determined  the  information  to  be  substantially  correct  and 
valid,  therefore,  as  noted  in  the  computations  included  in  Appendix  D, 
this  information  has  been  utilized  in  performing  the  test  flood  analysis. 

The  test  flood  has  been  routed  through  the  reservoir  using  the 
iteration  process  as  outlined  in  the  Corps  of  Engineers,  "Preliminary 
Guidance  for  Estimating  Probable  Maximum  Discharges  in  Phase  I  Dam 
Safety  Inspections."  The  results  of  routing  the  PMF  test  flood  through 
the  reservoir  indicate  that  the  storage  capacity  of  the  impoundment  area 
will  reduce  the  test  flood  inflow  of  3,870  cfs  to  a  reservoir  outflow  of 
approximately  2,490  cfs.  This  assumes  that  the  level  of  the  recreation 
pond  is  at  elevation  1,568.0  at  the  start  of  the  storm,  and  the  entire 
flood  storage  volume  is  available.  Elevation  1,568.0  is  the  crest  elevation 
of  the  high  stage  overflow  weirs. 


The  combined  spillways  have  a  discharge  capacity  with  the  water 
level  at  the  top  of  the  dam  of  2,160  cfs.  This  is  87%  of  the  calculated 
test  flood  outflow  from  the  reservoir  after  routing.  Therefore,  the  dam 
would  be  overtopped  by  about  6  inches. 


A  dam  failure  analysis  using  the  procedures  in  the  Corps  of  Engineers, 
"Rule  of  Thumb  Guidance  for  Estimating  Downstream  Failure  Hydrographs" 
dated  April,  1978,  was  performed  for  the  West  Lake  Dam.  The  assumed 
conditions  are  as  follows: 

1.  Water  level  prior  to  breach  is  at  top  of  dam  elevation. 

2.  Stream  flow  at  time  of  breach  is  PMF  test  flood  for  the  reach 
in  question. 

3.  Stream  flow  at  confluences  is  PMF  test  flood  for  tributary 
watershed . 

For  an  assumed  breach  equal  to  40  percent  of  the  dam  width 
computed  at  half  height,  the  breached  width  is  160  ft.  The  resulting 
dam  failure  flow  using  a  water  height  of  25  ft.  is  33,630  cfs. 

The  first  damage  area  impacted  by  a  dam  failure  flow  is  directly 

downstream  of  the  dam.  Prior  to  dam  breach,  the  test  flood  flow  is 

2490  CFS  resulting  in  a  river  stage  of  about  5  feet.  After  the  dam 
failure  the  flow  is  33,630  CFS  resulting  in  a  river  stage  of  about  13 
feet.  There  are  no  structures  or  developed  areas  directly  downstream 
of  the  dam,  therefore,  the  damage  incurred  will  not  ^e  significant. 

The  second  damage  area  impacted  by  dam  failure  flow  is  at  the 
crossing  of  West  Street  about  3,500  feet  downstream  of  the  dam.  There 
is  one  (1)  structure  shown  on  the  USGS  quadrangle  and  a  concrete  box 
culvert  at  this  location.  Prior  to  dam  breach,  the  test  flood  flow  is 

2490  CFS  resulting  in  a  river  stage  of  about  5  feet.  The  culvert  has  a 

surcharged  capacity  of  203  CFS,  therefore,  it  is  inundated  and  the 
roadway  is  overtopped.  Flow  will  spill  out  of  the  main  river  channel 
and  travel  along  the  North  side  of  West  Street  and  begin  to  flood  the 
house  by  about  2  feet.  The  dam  failure  attenuated  flow  is  30,900  CFS 
resulting  in  a  river  stage  of  about  13  feet.  This  will  increase  the 
depth  of  flow  over  West  Street  by  about  5.5  feet  and  increase  the  house 
flooding  by  about  3  feet  to  a  total  inundated  depth  of  about  5  feet. 

The  potential  for  damage  to  the  house  and  roadway  exists  prior  to  the 
dam  breach  occurring,  but  is  significantly  increased  by  the  dam  failure 
flow . 

The  third  damage  area  impacted  by  dam  failure  flow  is  a  second 
crossing  of  West  Street  about  7000  feet  downstream  of  the  dam.  There 
is  one  (1)  concrete  culvert  at  this  location.  Tributary  flow  from  the 
Abbey  Lake  Dam  plus  additional  drainage  area  downstream  of  both  West 
Lake  and  Abbey  Lake  converges  with  the  river  channel  just  upstream  of 
this  crossing.  Prior  to  dam  breach,  the  test  flood  flow  is  9000  CFS 
resulting  in  a  river  stage  of  about  7  feet.  The  culvert  has  a  surcharged 
capacity  of  842  CFS;  therefore,  it  is  inundated  and  the  roadway  is 
overtopped.  The  dam  failure  attenuated  flow  is  35,600  CFS  resulting  in 
a  river  stage  of  about  12  feet.  This  will  increase  the  depth  of  flow 
over  the  road  by  about  5  feet  and  significantly  increase  the  potential 
for  damage. 


The  fourth  damage  area  impacted  by  dam  failure  flow  is  the  Route 
57  crossing  about  10,500  feet  downstream  of  the  dam.  There  is  a  steel 
beam  single  span  bridge  at  this  location.  Prior  to  dam  breach,  the  test 
flood  flow  is  9000  CFS  resulting  in  a  river  stage  of  about  11  feet.  The 
bridge  has  a  surcharged  capacity  of  1765  CFS;  therefore,  it  is  inundated 
and  the  roadway  is  overtopped.  There  are  three  (3)  houses  located 
upstream  of  the  bridge  which  are  less  than  10  feet  above  the  river 
channel.  These  houses  will  be  flooded  by  about  3  feet.  The  dam 
failure  attenutated  flow  is  33,300  CFS  resulting  in  a  river  stage  of 
about  16  feet.  This  will  increase  the  depth  of  flow  over  the  roadway 
by  about  5  feet,  and  increase  the  house  flooding  to  a  total  inundated 
depth  of  about  8  feet.  Two  (2)  additional  houses  located  upstream  of 
the  bridge  will  be  flooded  to  a  depth  of  about  2  feet  and  4  feet  due  to 
the  dam  failure  flow.  The  dam  failure  flow  significantly  increases  the 
potential  for  damage  to  the  major  highway  bridge  and  three  (3)  houses 
flooded  by  the  prefailure  test  flood  flow  and  inundates  two  (2)  additional 
houses. 

The  fifth  damage  area  impacted  by  the  dam  failure  flow  is  the 
Village  of  Montville  located  along  Route  57.  Tributary  flow  converges 
with  the  river  channel  in  the  Village  area  and  results  in  a  prefailure 
test  flood  flow  of  12,000  CFS  and  a  river  stage  of  about  6  feet.  There 
are  three  (3)  houses  which  are  only  a  few  feet  above  the  river  channel. 
These  houses  will  be  flooded  by  about  2  feet.  The  dam  failure  attenuated 
flow  is  31,600  CFS  resulting  in  a  river  stage  of  over  10  feet.  The 
river  stage  will  exceed  the  height  of  the  Route  57  embankment  and  flood 
the  north  side  of  the  roadway.  The  three  (3)  houses  flooded  by  pre¬ 
failure  flow  will  be  flooded  to  a  depth  of  about  6  feet  and  seven  (7) 
additional  houses  will  be  flooded  to  a  depth  of  about  4  feet.  The  dam 
failure  flow  results  in  overtopping  the  major  highway  embankment  and 
flooding  seven  (7)  houses  in  addition  to  the  three  (3)  houses  flooded 
by  the  prefailure  flow. 

The  sixth  damage  area  impacted  by  the  dam  failure  flow  is  a  second 
crossing  of  Route  57  about  19,500  feet  downstream  of  the  dam.  There 
is  a  steel  beam  single  span  bridge  at  this  location.  Prior  to  dam  breach, 
the  test  flood  flow  is  12,000  CFS  resulting  in  a  river  stage  of  about  8 
feet.  The  roadway  bridge  is  estimated  to  have  a  surcharged  capacity 
of  2000  CFS;  therefore,  the  bridge  will  be  inundated  and  the  roadway 
overtopped.  The  dam  failure  attenuated  flow  is  31,000  CFS  resulting  in 
a  river  stage  of  about  12  feet.  At  this  river  stage,  a  substantial 
amount  of  flow  will  spill  out  of  the  main  channel  and  travel  along  the 
south  side  of  Route  57.  Ths  will  flood  one  (1)  house  to  a  depth  of 
about  5  feet.  The  dam  failure  flow  significantly  increases  the  potential 
for  damage  to  the  major  roadway  bridge  and  floods  one  (1)  house. 

The  seventh  damage  area  impacted  by  dam  failure  flow  is  at  the 
confluence  with  the  Clam  River  just  upstream  of  the  Town  of  New 
Boston.  Tributary  flow  from  the  Buck  River  drainage  area  results  in  a 
prefailure  test  flood  flow  of  14,900  CFS  just  upstream  of  the  Clam  River 
confluence.  This  results  in  a  river  stage  of  about  11  feet.  There  are 
two  (2)  houses  which  are  less  than  10  feet  above  the  river  channel. 

These  will  be  flooded  by  about  4  feet.  The  dam  failure  attenuated  flow 


is  31,200  CFS  resulting  in  a  river  stage  of  about  15  feet.  This  floods 
one  (1)  additional  house  by  4  feet  and  increases  the  depth  of  flooding 
to  8  feet  for  the  prefailure  flooded  houses. 

Downstream  of  the  Clam  River  confluence,  the  net  increase  in  river 
stage  due  to  the  West  Lake  Dam  failure  is  about  1.5  feet.  This  increase 
will  not  significantly  increase  the  damage  potential  to  the  downstream 
area. 

In  summary,  the  dam  failure  flow  in  conjunction  with  the  PMF  test 
flood  flows  from  the  tributary  areas,  has  a  high  potential  for  severely 
damaging  or  destroying  11  homes  with  attendant  probable  loss  of  more 
than  a  few  lives.  The  dam  failure  flow  would  result  in  overtopping  the 
Route  57  highway  embankment  within  the  Village  of  Montville  with  a 
high  potential  for  major  damage  to  the  primary  roadway.  In  addition, 
the  dam  failure  flow  would  greatly  increase  the  probability  of  destruction 
of  2  primary  roadway  bridges,  and  3  secondary  roadway  culverts. 
Downstream  of  the  confluence  with  the  Clam  River  in  New  Boston,  the 
affects  of  a  dam  failure  occurring  during  a  PMF  occurrence  are  negligible. 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observation 


The  visual  inspection  of  the  dam  embankments  did  not  identify  any 
conditions  indicating  instability  of  the  slopes.  No  settlement,  sloughing, 
or  piping  was  observed,  and  no  cracking  of  the  surface  could  be  detected. 

The  large  extent  of  wetness  downstream  of  the  left  embankment  is 
of  concern,  however,  and  should  be  investigated  further  to  determine 
what  affects,  if  any,  it  may  have  on  the  downstream  slope  and  foundation 
stability. 

6.2  Design  and  Construction  Data 

a )  Embankment 

Analysis  carried  out  during  the  design  phase  included  an 
embankment  slope  stability  analysis  by  the  "Swedish  Circle" 
method.  Based  on  this  analysis  a  3  horizontal  to  1  vertical 
embankment  slope  was  utilized. 

b )  Appurtenant  Structures 

A  review  of  the  structural  calculations  for  the  design  of  the 
principal  spillway  structure  and  the  outlet  conduit  revealed 
that  these  structures  have  been  designed  on  the  basis  of 
sound  engineering  practice. 

6 . 3  Post  Construction  Changes 

The  only  post  construction  modification  of  the  West  Lake  dam  has 
been  the  installation  of  tile  drains  along  the  left  abutment.  This  was 
completed  in  1968,  one  year  after  the  dam  itself  was  completed.  The 
SCS  personnel  determined  that  side  hill  seepage  from  the  left  abutment 
area  was  a  problem,  thus  added  a  shallow  drain  system  along  this  area. 

The  visual  inspection  identified  a  large  amount  of  wetness  near  the 
left  abutment,  and  downstream  of  the  left  embankment.  This  may 
indicate  ineffective  and/or  inadequate  operation  of  the  drain  system. 

6 . 4  Seismic  Stability 


The  West  Lake  dam  is  located  in  seismic  zone  1  .  According  to  the 
recommended  Corps  of  Engineers  Guidelines,  a  seismic  analysis  is  not 
warranted . 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


(a)  Condition 


The  dam  and  its  appurtenances  are  in  FA  I R  condition  due  to 
the  wet  condition  of  the  left  downstream  toe  area. 

(b)  Adequacy  of  Information 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dam  safety  when  combined  with  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Urgency 

The  recommendation  and  remedial  measures  described  herein 
should  be  implemented  by  the  owner  within  one  year  of  receipt  of 
this  Phase  I  Inspection  Report. 

7.2  Recommendations 


The  recommendation  of  this  Phase  I  investigation  is  that  the  following 
additional  study  be  made  under  the  supervision  of  a  registered  professional 
engineer : 

(a)  Determine  the  cause  of  the  wet  condition  of  the  area  downstream 
of  the  left  embankment.  The  condition  should  be  investigated  to 
determine  its  effects  on  the  stability  of  the  dam  and  foundation 
material,  and  to  determine  what  corrective  measures  may  be  required. 

7.3  Remedial  Measures 


The  recommendation  of  this  Phase  I  investigation  is  that  the  following 
remedial  and/or  maintenance  items  be  carried  out: 

(a)  Clear  scrub  brush  and  seedling  growth  from  the  embankments, 
and  maintain  embankments  clear  of  such  growth  and  mowed. 

(b)  Clear  debris  from  the  interior  of  the  principal  spillway. 

(c)  Determine  the  effectiveness  of  the  present  trash  rack  system 
in  preventing  future  accumulation  of  debris  inside  of  the 
principal  spillway.  Modify  racks  as  required  to  provide 
better  interception  of  debris  outside  of  structure. 

(d)  Repair  or  replace  broken  anchor  bolts  on  the  trash  racks. 

(e)  Correct  hazardous  projection  of  anchor  bolts  on  the  principal 
spillway  walkway  grating. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Soil  Conservation  Service 
29  Cottage  Street 
Amherst,  Massachusetts  01002 


REPORT  CF  ANNUAL  INSPECTION 
CLAM  RIVER  WATERSHED 
Vest  Lake  Site 

by 

Donald  M.  Stockwell 

On  June  26,  1967,  the  following  people  met  at  the  West  Lake  site  for  the 
purpose  of  conducting  the  annual  inspection: 

Thomas  Doucette,  Water  Resources  Commission 

Colonel  K.  S.  Hand,  of  Sandisfield 

Mr.  Wilson,  a  visitor 

John  Folan,  Soil  Conservation  Service 

James  Elasmar,  Soil  Conservation  Service 

Christopher  houstakis,  Soil  Conservation  Service 

Donald  Stockwell,  Soil  Conservation  Service 

The  West  Lake  site  had  been  seeded  as  a  dormant  seeding  last  winter. 
Gemination  had  occured  so  recently  that  no  vegetative  recommendations 
were  made,  A  catch  had  been  obtained  on  all  seeded  areas  except  for  a 
portion  of  the  emergency  spillway  control  section.  It  is  possible  that 
a  rather  heavy  application  of  the  asphaltic  emulsion  on  the  control 
section  may  have  delayed  the  germination  of  the  seed.  It  was  thought 
that  more  of  the  seed  would  still  germinate  and  that  the  area  should  be 
watched  and  reported  on  the  condition  of  the  vegetative  cover  at  this 
location  be  prepared  again  next  year. 

Donald  Stockwell  explained  to  the  group  that  the  Service  had  noticed 
problem  areas  along  the  berm  and  alo^g  the  downstream  left  gutter  and 
was  proposing  corrective  measures.  He  explained  that  if  the  parties 
who  shared  the  original  construction  costs  approved  of  the  proposal  for 
corrective  actions,  the  work  would  be  installed  and  paid  for  as  a 
construction  cost.  The  left  abutment  of  the  dam  had  dried  up  consider¬ 
ably  since  spring  and  it  was  decided  that  the  upper  of  the  two  proposed 
corrective  tile  lines  was  not  needed. 

Colonel  Hand  discussed  the  unfilled  cellar  hole  ivith  Thomas  Doucette  and 
requested  t hat  the  work  be  included  in  the  recreational  development  plans. 

Colonel  Hand  pointed  out  drainage  problems  at  the  borrow  area  adjacent 
to  the  barn  and  at  the  'West  Beach  area.  As  both  areas  were  only  supposed 
to  be  rough  graded  under  the  prime  contract,  Donald  Stockwell  pointed 
out  that  any  work  needed  or  plans  to  improve  adverse  moisture  conditions 
would  have  to  be  incorporated  in  the  recreational  development  plan. 

A  considerable  amount  of  debris  had  washed  up  along  the  entire  shoreline. 
Debris  along  the  berm  will  be  removed  in  the  course  of  performing  the 


Date 


4/26/76 

4/26/77 

10/4/78 

7/29/79 


Inspecting  Agency 
See  Listing  on  Report 


"As  Built"  Drawings 

Page  No, 

Description 

B-1 

Cover  Sheet 

B-2 

Plan  of  Storage  and  Borrow  Areas 

B-3 

Plan  of  Dam  &  Emergency  Spillway 

B-4 

Profiles 

B-5 

Drainage  Details 

B-6 

Plan-Profile  of  Principal  Spillway 

B-7 

Riser  Details 

B-8 

Cradle,  Collar,  Pond  Drain  Inlet  & 

B-9 

Log  of  Test  Holes 

B-10 

Log  of  Test  Holes 

B-1 1 

Log  of  Test  Holes 

B-1 2 

Log  of  Test  Holes 

APPENDIX  B 


ENGINEERING  DATA 
INDEX 

1 .  Design  and  Construction  Records: 

The  following  records  are  kept  on  file  by  the  U.S.  Dept,  of  Agri¬ 
culture,  Soil  Conservation  Service  and  may  be  obtained  through  their 
office  located  on  Cottage  Street  in  Amherst,  Massachusetts. 

Design  records  include  the  following: 

construction  drawings 
construction  specifications 
construction  revisions 
design  criteria 
layout 

hydraulic  design 

foundation  and  embankment  design 

geology  report 

soil  testing  report 

structural  computations 

quantity  estimates 

inspector's  notes 

seeding  schedule 

Construction  records  include  the  following: 

inspector's  and  engineer's  diaries 

soil  testing  reports 

concrete  testing  reports 

material  certifications 

equipment  guarantees 

correspondence 

quantities 

pay  estimates 

"as  built"  drawings 


2.  Inspection  Reports 
Date 


6/26/67 

5/22/68 

5/19/69 

6/11/70 

9/17/70 

5/21/71 

7/25/72 

6/25/73 

7/17/74 


Inspecting  Agency 
See  Listing  On  Report 


APPENDIX  B 
ENGINEERING  DATA 
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AREA  EVALUATED 


CONDITION 


CUTLET  TORES  -  SPILLWAY  WE  33,  APPRCA CH 

aid  discharge  chamuls 


a .  Approach  Channel 

General  Condition 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 


b,  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 


Stalling 


kr.y  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discr.arge  Channel 

General  Condition 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 
Other  Obstructions 


f  Emergency  Spillway 

Good 

None  -  earth  excavation 
None 

Heavy  sod  cover,  wet  on  east  side 

N/A 


Good 

None  -  earth  excavation 
1  or  2  small  trees  -  minor 
Heavy  sod  cover,  wet  on  east  side 
None 

Measured  width  -  ^.00  Et. 

D.S.  slope  =  4.3%- 

Central  section  measured  at  3.2  ft. 

above  W.L.  =  elev.  1571.2 
Channel  discharges  into  wooded  area 
with  heavy  small  growth. 


017ILZT  WORKS  -  OUTLET  STRUCTURE  AND 
CUTLET  CS:^2L  ' 

General  Condition  of  Concrete 


Good 


iamir.s 


None 


Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seenage  or  Efflorescence 

Condition  at  Joints 

Drain  holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


None 

None  visible 
None 

Slight  efflorescence  at  minor  crack  on 
left  wing  wall 

Good  -  some  sand  seepage  &  grass  growth 
at  36”  pipe  entrance  to  structure,  minor 
2  toe  drain  outlets,  no  weep  holes 


Some  small  tree  growth  on  edges 

Channel  is  free  from  debris,  some 
vegetation  encroachment  just  downstream 
of  outlet  structure. 

Some  small  trees  down  across  channel 
about  250  ft.  downstream. 


General  condition  is  fair  to  good. 


rrSFECTICN  CHECK  LIST 


C-er.eral  Condition,  cf  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
numbering  of  Monoliths 


DATE  11/1/79 _ 

NAME _ 

NAME _ 

COK’D  rriOK 

Good 

None 

None 

None  visible 

None 

Good 

Good  alignment  -  dry  joints 
N/A 

Outlet  conduit  is  36"  diameter  with  6 
pipe  sections.  All  6  joints  are  dry  on 
interior  and  alignment  is  good. 

Water  depth  @  outlet  =  3-1/4". 

The  inlet  of  the  36"  dia.  conduit  is 
clogged  with  debris  consisting  mostly 
of  tree  branches.  The  degree  of 
clogging  is  quite  severe. 


INSPECTION  CHECK  LIST 


r. 


??. Cu-CT  West  Lake  Dam 

DATE  11/1/79 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

CUTLET  WORKS  -  CONTROL  TOWER 

loose  and  missing  anchor  bolts  on 

a.  Concrete  and  Structural 

trash  racks.  Manhole 

steps  have  been  cut  off  flush  with 

General  Condition 

Good 

concrete . 

Condition  of  Joints 

Good 

Spalling 

None 

Visible  Reinforcing 

None 

Rusting  or  Staining  of  Concrete 

None 

Any  Seepage  or  Efflorescence 

None 

Joint  Alignment 

Good 

Unusual  Seepage  or  Leaks  in  Gate 

None 

visible  from  top  of  riser 

Chamber 

Cracks 

None 

visible 

Rusting  or  Corrosion  of  Steel 

None 

visible 

b.  Mechanical  and  Electrical 

No  Electrical 

Service  Gate 

Pond 

Drain  sluice  gate: 

Note:  There  are  no  other  Mechanica 

1. 

Rodney  Hunt  52796-2 

S-2600A 

or  Electrical  Features 

2. 

Condition  is  good 

3. 

Branches  lodged  on  stem  guides 

INSPECTION  CHECK  LIST 


PROJECT  West  Lake  Dam _ _  DATE  11/1/79 

PROJECT  FEZ. TUPS _  NAME _ 

DISCIPLINE  NAME 


AREA  EVALUATED 


CONDITIONS 


*  \  » 


Measured  8.3'  above  W.L. 
1568-  +  8.3  =  1576.3- 

1/2  inch  over  spillway  weir 
elev.  1568- 


M3ANKMEKT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 
Vegitation  on  Slopes 
Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils  ' 

Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


Unknown 

None  visible  -  heavy  grass  cover  would 
not  reveal  small  cracks  if  present 

N/A 

None  apparent 
None  apparent 
Good 
Good 

Surface  water  erosion  down  U.S.  embank, 
to  principal  spillway.  Some  erosion  at 
W.L.  surface  into  embank. 

None  apparent 
None  apparent 

Brush  &  weeds  both  U.S.  &  D.S.,  heavy 
None  apparent 

No  failures  -  top  of  rip-rap  is  2-3  ft. 
above  spillway  weir 

None  apparent 

D.S.  toe  is  wet  along  entire  east  side, 
little  visible  flow,  much  standing  water 
Seeps  are  clear. 

None  apparent 

Toe  drains  both  left  &  right  discharge 
to  outlet  structure 

East  toe  drain  outlet  found  plugged, 
cleared  blockage,  now  flows  clear. 

None 


U'\ 


INSPECTION  CHECK  LIST 


PASTY  ORGANIZATION 


PRC  JE CT  West  Lake  Dam 

MA  00288 


DATS  11/1/79 
TIKS  8:00  A . M . 

WEATHER  Cloudy  &  Cool 

W.S.  ELEY.1568!  u.s.  dn.s. 


I  PARTY: 

1.  J.  W.  Powers.  p,E,.  Project  Manager  6. _ 

2  G.  H.  McDonnell,  p,f..  HvHrol  ogv/Hyd¥.UliCS _ 

3.  D.  L.  Lenart_  p,e..  Civil _  8.  _ 

k.  E.  A.  Moe^  p.E.,  Soils/Hydraulics  9» _ 

0.  H.  Dumais,  Jr.,  civil  10. _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 

1.  All  project  features  were  inspected  by  all  party  members _ 


C  . 


6. 

7.  _ 

6.  _ 

9.  _ 

10.  _ 

Also  present: 


R.  Curran,  U.S.D.A.,  Soil  Conservation  Service 
C.  Curtin,  Massachusetts  Division  of  Forests  &  Parks 
R.  Rando,  Massachusetts  Division  of  Forests  &  Parks 


I 

I 


APPENDIX  A 

VISUAL  CHECK  LIST  WITH  COMMENTS 
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(f)  Routinely  check  the  foundation  drain  outlets  to  maintain  the 
pipe  outlets  free  from  blockages  and  fully  opened. 

(g)  Routinely  check  the  embankment  at  the  impact  basin  endwall 
for  depressions  or  settlements  due  to  a  possible  loss  of  material 
through  the  loose  jointing  material. 

(h)  Clear  the  downstream  channel  of  fallen  trees  (250  ft.  down¬ 
stream). 

(i)  Operate  the  pond  drain  sluice  gate  at  least  annually  as  a 
maintenance  check  and  maintain  the  operator  well  lubricated. 

(j)  Prepare  a  formal  written  downstream  emergency  flood  warning 
system. 

(k)  Remove  small  diameter  trees  along  the  right  end  of  the  embank¬ 
ment  and  maintain  an  area  of  about  20  feet  horizontally  from 
each  toe  clear  of  trees. 

(l)  Continue  the  program  of  annual  peridic  technical  inspections. 

7.4  Alternatives 


There  are  no  meaningful  alternatives  to  the  above  recommendations. 
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Annual  Inspection  of  Vest  lake  Site,  Clara  River  \  atershed  page  2, 


corrective  work.  No  recommendations  were  made  concerning  the  remaining 
debris.  (It  was  pointed  out  that  the  Corps  of  Engineers  occasionally 
requires  the  contractor  to  fill  the  permanent  pool,  float,  corral  and 
then  guide  the  floating  debris  to  a  given  point  for  subsequent  removal. 
Such  action  might  be  considered  for  inclusion  in  subsequent  PL  566 
contracts. ) 


Donald  if.  Stockwell/mgc 
Design  Engineer 
July  3,  1967 


cc  :  i'i.  Graf,  Water  Resources  Commission 

T.  Doucette,  Water  Resources  Commission 
L.  Diamond,  Department  of  Natural  Resources 
Col.  K.  Hand,  Sandisfield  Conservation  Commission 
W.  Warren,  'UC 

Heyers,  Berkshire  Conservation  District 

J.  Elasmar,  Project  Engineer 

K.  Klingelhofer 
C.  Brown 

C.  iioustakis 

B.  Gullion,  Department  Natural  Resources 
G.  Bliss,  Area  Supervisor,  Dept  of  Wat  Res 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Soil  Conservation  Service 
29  Cottage  Street 
Amherst,  Massachusetts  01002 


May  22,  1968 


On  May  1,  1968,  the  following  people  met  at  the  Clam  River  Watershed 
West  Lake  site,  for  the  purpose  of  conducting  an  annual  inspection 
on  the  Abbey  and  West  Lake  sites. 

Thomas  Doucette,  Water  Resources  Commission 
Henry  Mathew,  Assistant  Superintendent,  Mass.  Div. 

of  Forests  and  Parks 
Carl  Curtin,  Mass.  Div.  of  Forests  and  Parks 
Stanley  Linkovitch,  Selectman,  Sandisfield,  Mass. 

Colonel  K.  S.  Hand,  of  Sandisfield 
J.  Czak,  University  of  Massachusetts 

W.  Meyer,  Chairman,  Berkshire (Countyj Conse rvation  Distfict 

W.  Heaphy,  Berkshire  County  Engineer 

E.  Turner,  Berkshire  County  Engineer  Office 

G.  Laycoc,  Berkshire  County  Engineer  Office 

G.  Garaini,  Berkshire  County  Engineer  Office 

W.  Warren,  Soil  Conservation  Service,  Pittsfield 

C.  Moustakis,  Soil  Conservation  Service,  Amherst 

C.  Dodge,  Soil  Conservation  Service,  Amherst 

Wost  Lake  site 

This  site  was  completed  in  the  Fall  of  1967  and  was  modified  in  the 
Fall  of  1968. 

Trash  has  plugged  the  low  stage  opening  of  the  riser.  The  pool 
will  be  lowered  and  trash  removed  in  one  week.  It  appears  that 
ice  has  broken  all  the  steps  out  of  the  riser.  Since  steps  have 
been  deleted  from  later  sites,  no  recommendation  was  made  on  this 
i  tern. 

The  gutter  on  the  left  abutment  is  carrying  surface  water.  The 
tile  line  installed  under  the  modification  has  partially  drained 
the  wet  area  on  the  left  abutment.  Water  is  flowing  from  the  left 
abutment  drain  pipe.  The  gutter  on  the  right  side  shows  a  few  holes 
due  to  settlement  in  the  disposal  area.  No  action  required  at  this 
time. 

There  are  still  wet  areas  in  portions  of  the  emergency  spillway 
(primarily  the  inlet  portion).  These  have  been  noted  previously 
and  are  not  considered  serious.  Some  erosion  was  noted  in  the  area 
of  the  old  access  road.  This  area  was  seeded  in  the  Fall  of  1967. 
These  areas  should  be  checked  periodically  and  corrective  measures 
taken  if  conditions  become  critical. 


Annual  Inspection  -  Clam  River  Watershed  5/1/68 


The  construction  of  the  new  access  road  has  created  some  ponding 
between  the  emergency  spillway  and  the  rock  ford.  Areas  of  this 
road  are  quite  wet.  It  is  suggested  that  ditching  and/or  culverts 
be  considered  for  this  area. 

All  areas  of  this  site  prevously  seeded  need  to  be  limed  and  fertilized. 

Soil  tests  were  made  last  fall  and  recommendations  for  liming  and 
fertilizing  submitted  by  the  Department  of  Plant  and  Soil  Science, 
University  of  Massachusetts.  On  the  day  of  the  inspection,  it  was 
suggested  to  the  local  sponsors  that  those  responsible  for  0-M  take 
immediate  action  to  line  and  fertilize  all  areas.  Application  of 
the  materials  should  be  completed  by  the  end  of  May. 


Abbey  site  S 

Th\  site  was  completed  in  the  Fall  of  1967.  In  general,  it  appears/*^ 
to  bd\in  very  good  condition.  There  is  a  small  amount  of  trash 
the  ris'er  which  will  be  removed.  There  is  some  rill  erosion  on  J&e 
left  siddyof  the  outlet  channel  above  the  rip-rap.  This  does yrot 
appear  serrous,  but  should  be  checked  periodically  and  resea*fing 
performed  when  needed. 

The  emergency  spillway  presents  most  of  the  problems  or  this  site. 

The  disposal  area  off  the  left  side  of  the  downstream  end  of  the 
emergency  spillway  n^Ks  considerable  erosion  and  settlement.  While 
this  is  unsightly,  it  ooes  not  create  any  dange^t to  the  structure 
or  effect  the  operation  Of  the  emergency  spillway.  It  is  doubtful 
that  drainage  could  be  installed  in  the  di^jpsal.  ar ea  due  to  presence 
of  rocks  and  stumps.  One  solution  would  be  to  fill  in  the  eroded 
and  settled  areas  and  reseed.  \No  actiopris  required  now. 

There  is  some  slumping  of  the  disp&a&l  area  on  the  right  side  of  the 
downstream  end  of  the  emergency  s^Tisyay.  At  present  this  is  not 
serious,  but  it  should  be  checked  in  Jt^ly  and  appropriate  action  taken. 

The  left  side  of  the  emergejarcy  spillway  approach  channel  is  wet.  This 
is  not  a  serious  conditio^;  but  should  be  checked  in  July  and  appropriate 
action  taken.  / 

Water  has  started  ^rill  on  the  right  side  of  theSemergcncy  spillway 
discharge  channel/^nd  is  washing  over  the  disposal  aqrea. 

Reseeding  of Eroded  areas  in  the  emergency  spillway  discharge  channel 
and  the  vratft  spreading  area  to  the  right  of  the  dischargVchannel  is 
rcconnend/d.  A  re-evaluation  of  this  problem  should  be  madSw in  July 
and  appropriate  action  taken. 
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T.MIT:  Jee.l l np  of  the  embankment  was  exneri.mental  with  3 tr!  pa  of  various 
-1  "71  Lon  me  swedes  and  combinations  running  at  right  nngV-s  to  the  copter  line 


of  Mis  dan.  The  Crown  Ve tch  strips  were  excel l(>nt.  Flat  Pea  was  -bin--'  w*  1  1 .  f.irds- 
f;vt  rro*'oi  1  was  snobby  although  on  one  strip  it  was  seeding  i  tsojlf  in.  irass  strips 
tier'  near  to  terrible  and  in  need  of*  heavy  fertilization  especial  1y  wit1'  nitrogen. 

T'-e  tot'd  res  :i.n-  '-ceonne 'datices  for  19-31  called  for  J|Q  lb.  '0  II;..  Fp)e,  °j0  lb. 

"•/'  per  acre .  "u  Inis  applied?  T  recommend  that  if  the  trials  are  comnli  to,  ITo 
•v'ss  arc-''  he  msec  do  d  to  crown  vetch;  if  not,  top-dress  gras::  areas  with  10U0  lb. 
lO-'-!t  with  TO*  of  nitrogen  in  organic  form.  legume  areas  sboul  '  le  topdressed  again 
this  year  but  I'O  1U.  of  0-20-20  or  equal,  could  bo  substituted  for  the  1-?-?  ratio 
rec'-  r'  dr. 1  la",  t  year. 

i'h"  entrance  channel  and  control  section  of  the  ivnergcncy  3s- 111  way  was  so  wot 
this  year  bha  t'(!nrsn)or.;os  of  grass  cover  drowned  out  completely.  Fither  the  p.'l 
»!»••••  I  I  be  111',  drained  or  it  should  be  seeded  to  Reed  Canary  Ora  wo.  ith  considera¬ 
te  ■  "i  of  f 1 :  soil  tests  made  in  lov.  I?b7,  I  rrcommond  wording  in  29  lb.  I'-1 -12 -12  or 
t-vr  1  a *rl  s.-edt  ng  to  1.  lb.  feed  Canary  liras s  per  1000  square  feet. 

qt;.,,r  sc  or  led  areas  around  the  dam  (spoil  deposits,  etc.)  are  in  good  ’'carne  - 
srs..;,  cover  and  annual  topdrcss.i.og  should  be  continued  as  last  year.  Tb«  borrow 
are-  an-1,  picnic  area  have  low  quality  grass  cover  and  topdressing  as  rec'un  tended 
last  year  .aiioul  >  be  continued  or  increased.  The  two  beaches  arn  in  poor  never  ;  '  th 
the.  lay  beach  kept  very  wet  by  scene. go  from  the  cut  bank  (sc  Technical  Team  renort 
,,<■  » >1  on  'Test  T.ou.o  Complex  for  drainage  recommendations  and  nl-.nti.nq  rcc  •mmenda- 
t* »•  I.*  '‘or  tic  bask).  rrosnanM.  ,  treatment  of  the  beaches  will  be  covered  in  the 
'» Ik  be  's  develop:-,.:"'  t  nlans  and  will  include  sanding. 

•Yo I, ccti.cn  of  the  ciergmcy  spillway  from  vehicular  encroachment  by  means  of' 

-a  I'1  rri.er  alone  th»?  northwest  bank  is  nccossar;,  and  was  also  covered  in  the  Techni- 
c-  •  Tea  i  Report.  small  -yj'1  ly  cause'1  by  such  traffic  should  bo  c1  caned  out,  ru¬ 
pee  I  i ' i. b ' >  earth,  limed,  fertilized  and  seeded  and  protected  fr.ni  surface  water  with 
a  d i.v  rsion  channel  above  it  until  healed. 

Th<a  rock  ford  on  Id's  access  road  below  the  da  a  i.s  in  la!  condition  a.'d  as  rc- 
crv"  •■'•>  i.-ri  in  th'-  Technical  Team  Report  should  be  reel  need  with  a  bridge  or  oronorly 

pa-;.,  1  f'M'-i. 

!■■ . T'lrnd'jd  in  tf'C  Technical  Team  Renort,  the  bar1'  at  the  peat  end  of  t'->o 

l  ■  1  should  ip  cl  rare  t  of  overhead  shade  to  nermi.t  effccti.ve  seed'  up  to  rran.n  cove". 


iarny  ail  ton-irons  1  n  -  a.-d  sending  opera  t*  on::  meationnd  a  hove  lep  t.  V'hh  to 
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OPFICE  OF  THF.  DIRECTOR 


division  or  w*re»  ntsouqcES 
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X  <  ct" 

Hate/T'  £$eS#<erceS'  m  tv/jj/A  n 

S^ewr-ett  S/ad(o7ii/rr.//  djSat/c/iny,  ^/JowrnmctU  Center- 
/  00  ^doamdrit/ye  Sdlrer/,  dddol/ett  02202 


Karl  R.  KlLngelhofer 
State  Conservation  Engineer 
Soil  Conservation  Service 
29  Cottage  Street 
Amherst ,  Mass.  01002 


September  17,  1970 


Re:  Watershed  Maintenance 


Dear  Karl: 


Enclosed  please  find  a  completed  copy  of  your  Summary  of 
Maintenance  Needs. 


from  the  mail 


jeleted 


Work  done  on  the  Clam  Watershed  was  unsatisfactory  and  the 
contractor  has  been  ordered  to  complete  the  maintenance  there.  So 
far  all  the  work  that  has  been  done  to  our  satisfaction  are  the 
filling  of  animal  noles  at  the  Abbey  Site  and  the  removal  of  dead 
trees  beside  the  permanent  pool  at  the  West  Lake  Site.  All  three 
sites  were  supposedly  limed  and  fertilized  under  the  supervision 
of  the  Division  of  Forests  and  Parks. 

As  yet  we  know  of  no  effective  way  to  eliminate  motor 
cycle  and  horse  traffic  on  the  sites.  Four  wheel  vehicles  for  the 
most  part  have  been  kept  off  the  sites. 

Some  of  the  work  on  the  Horse  Pond  site  such  as  rfjpxnTal 
of  brusn^uddead  trees  can  be  done  in  the  future  liy^ktfc bearing 
contractor.  TTfi^v/as  taken  into  consitlerationyhcfTthe  maintenance 
contract  was  writtelft**^^ 

The  contract  for  maijWfe«Jj§n ce  on  the  SuAsCo  and  Quaboag 
'Watersheds  was  awarded£»--'Caprera  Cbfts^ruction  Co.  of  Boylston, 
Massachusetts  wit!>^*i?Irfof  $9,722.10  and$>yli00 . 00  respectively. 

The  mnintcnjjfrctTjcntract  for  the  Clam  Watershe?N*i^s  awarded  to 
Arcll^f^rnc.  with  a  low  bid  of  $h,250.00 

Very  truly  yours, 

Thomas  F.  Doucette 

Principal  Civil  Engineer 


SUMMARY  OF  MADJT BWJCE  NEEDS  AND  ACCOMPLISHMENTS  IN  CLAM  WATERSHED  -  1570 
SEP-  2  OH  PL-566  COMPLETED  STRUCTURES  IN  MASSACHUSETTS 
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UNTIED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  C1N3ERVAIT0N  SERVICE 
2 9  Cottage  Street 
Ambers,.,  Massachusetts  01002 

REPORT  OF  THE  ANNUAL  INSPECTION 
CLAM  RIVER  WATERSHED 


June  11 ,  1 9?0 


On  Hoy  1.5,  1970  the  following  net  at  the  West  Lake  Site,  Clam  River  Watershed 
in  the  town  of  Sandisfield,  Massachusetts  for  the  purpose  of  conducting  the 
annual  inspection,  of  the  West  Lake  Site,  the  Abbey  Site  and  the  South  Silver 
Site : 

Thomas  Doucette,  Water  Resources  Commission 
Fletcher  Pyle,  Water  Resources  Commission 
Richard  Guo  I' ford,  Water  Resources  Commission 
William  Heapby,  Cc-znty  Engineer 
Robert  Saulniar,  Assistant  County  Engineer 
Colonel  Hand,  Sandisfield,  Massachusetts 
Stetson  Adams,  Department  of  Natural  Resources 
Rivard  Konieczny,  Soil  Conservation  Service 
James  ELasmar,  Soil  Conservation  Service 

WEST  LAKE  SITE 

Tire  general  appearance  of  the  vegetative  cover  looks  good.  There  is  still 
a  small  area  on  top  of  the  dam  that  needs  to  be  fertilized  with  15-10-10  at 
tire  rate  of  IsOQ  lb?,  per  acre.  15-10-10  or  10-10-10  or  equivalent  of  either 
fertilizer  is  acceptable.  Area  on  the  downstream  side  of  the  east  abutment 
-f  the  da.m  is  covered  with  cut  grass  that  has  malted  down  and  is  smothering 
new  growth  of  grass.  It  is  recommended  that  a  rotary  mower  be  used  for  future 
moving  and  area  be  raked  after  mowing. 

Oit  May  21,1970  Professor'  John  M.  Zak  applied  fertilizer  to  test  plots  on  this 
site.  Application  was  the  equivalent  of  100  lbs.  of  nitrogen  per  acre  using 
15-10-10  on  the  grass  plots.  The  plots  that  had  legumes  received  an 
application  of  500  lbs.  per  acre  of  0-20-20.  Subsequent  elimination  has 
sho’-n  a  remarkable  difference  in  color  and  growth  between  areas  topdressed 
and  not  topdressed. 

It  was  noted  that  debris  and  branches  were  stuck  in  the  riser-  This  should 
be  cleaned  out  as  soon  as  possible  so  as  not  to  plug  the  outlet.  Tree  stump, 
at  riser  should  be  removed  and  the  outlet  channel  cleaned.  Trash  bar 
missing  on  south  comer  of  low  stago  rack  and  should  bo  replaced.  The 
condition  of  the  concrete  is  good  and  the  rip-rap  at  the  outlet  channel  looks 
very  good. 
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Clan  River  5/15/70  Annual  Inspection  (contd) 


2 


In  the  permanent  pool  area  downed  dead  trees  at  the  east  end  of  the  dan 
should  be  removed.  Ton  Doucette,  WRC,  talked  to  Stetson  Adams  about  the 
possibility  of  the  State  letting  a  contract  to  accomplish  this  work. 

Seep  at  the  east  abutment  was  in  the  sane  condition  as  last  year.  It  is 
recommended  that  a  small  ditch  be  dug  to  connect  this  to  the  upstream  and 
downstream  gutters  of  the  dam.  Beach  area  is  in  the  same  condition  as  last 
year.  No  facilities  yet. 

The  Department  of  Natural  Reaourc  3  is  responsible  for  the  operation  and 
maintenance  of  this  site. 


^  ADPi-  LAKE  SITS 

libo  urstrean  slope  of  the  dam  should  be  fertilized  with  10-10-10  at  the 
raV  of  hOO  lbs.  per  acre  on  the  predominantly  grass  areas.  Where  the 
IcguS^s  prevail  fertilize  tilth  iiOO  lbs.  of  0-20-20  or  the  equivalent 
acre.  NHie  downstream  slope  of  the  dan  looks  very  good.  The  slopes  the 
cmcrgcnnSsSpillway  look  much  better  than  a  year  ago.  It  is  recomn 
that  area  s'^  fertilized  again  this  year  with  10-10-10  at  the  ratyof  hOO 
lbs.  per  acre\on  the  predominantly  grass  areas  and  the  slope  a.j^a.  at  the 


Gcuthe^st,  end  the  energency  spill-way  be  ovei'seeded  (1001  200*  )•  Where 

the  lemmas  prevail  fertilize  with  IjOO  lbs.  of  0-20-20  or/the  equivalent 
per  acre.  There  isv-a  sparse  grass  stand.  In  many  plac^e  cut  grass  has 
matted  down  thus  smothering  new  growth.  It  is  sugnesi^a  that  future  mowing 
be  dcr.o  with  a  rotary  newer  and  raked. 

‘  \ 

Sticks  and  debris  around  rider  should  be  remove 


\ 


Tie  eroded  areas  on  the  lef 


abu'tmen  t. 


2nd  yf  the  disposal  area  to  the  left 
of  the  emergency  spillway  are  in  £he  samo^ondi tion  as  last  year.  This 
condition,  should  not  got  much  vcrseNtopo  there  is  a  possibility  that  a 
large  storm  might  wash  more  ma terialvmt o  the  stream.  However,  corrective 
action  in  tlric  aroa  might  divert  watW  to  another  location  and  possibly 
cause  more  damage.  It  was  the  general  opinion  to  do  nothing  now,  but  to  keep 
a  close  watch  over  the  area. 


A  large  wood  chuck  hoLe  on/the  slope  between  the  Emergency  spillway  and  the 
outlet  channel  was  noted*  This  hole  should  be  filled  as  soon  as  possible 
to  prevent  damage  to  ttus  slope.  Channel  riprapping \nd  the  concrete  looked 
ve ry  good.  Tire  access  road  was  in  good  condition.  It fsjbill  needs  the 
addition  of  some  smaller  rock  to  fill  the  voids. 


Tire  Haccachu^tts  Department  of  Natural  Resources  is  rospoiu 
operation  qrfd  maintenance  of  this  site. 


for  the 


scut; 


SITE 

apt  who re  trees  and  embankments  protected  lost  fall's  seeding  thoro 
Le  or  no  grass  cover  on  the  South  Silver  site. 
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REPORT  OF  ANNUAL  INSPECTION 


CLAM  RIVER  WATERSHED 


May  21,  1971 


Cn  May  13,  1971  the  following  net  at  the  West  Lake  Site,  Clan  River 
Watershed  in  the  town  of  Sandisf ield,  Massachusetts  for  the  purpose  of 
conducting  the  annual  inspection  of  the  Rest  Lake  Lite,  The  abby  Site, 
The  South  Silver  Site  an i  the  North  Silver  Site: 

£.7.  Lewi  eke,  Water  Resources  Commission 
K.  Maguire,  Water  Resources  Commission 
Douglas  Poland,  Natural  Resources  Commission 
Stetson  Adams,  Department  of  Natural  Resources 
Douglas  Lyman,  Department  of  Natural  Resources 
Marl  Klingelhofar,  Soil  Conservation  Service 
Don  Basinger,  Soil  Conservation  Service 
Gene  Mills,  Soil  Conservation  Service 
Jchn  Folan,  Soil  Conservation  Service 
James  Elasmar,  Soil  Conservation  Service 
Edward  Konieczny,  Soil  Conservation  Service 


’..'1ST  LAKE  SITE 

The  general  appearance  of  the  vegetative  cover  looks  very  pood.  A 
big  improvement  from  last  year.  Recommend  fertilizing  dam  aiea  with  5- 
10-10  at  the  rate  of  6CQ  lbs  per  acre.  Some  matting  on  the  downstream 
slope  of  dam  should  be  raked. 

It  was  noted  that  branches  and  other  debris  were  stuck  in  the  Riser. 
This  should  be  cleaned  out  so  as  not  to  plug  the  outlet.  Alders  growing 
on  both  banks  of  the  dan.  and  through  the  riprap.  These  alders  should  be 
cut  and  /  or  sprayed  to  kill  further  growth.  Tire  condition  of  the  ccn'crcte 
is  good  and  the  riprap  at  the  outlet  channel  looks  good. 

In  the  permanent  pool  area  dead  trees  at  the  east  on!  of  the  dam 
should  be  removed. 

Seep  at  the  east  abutment  was  in  the  same  condition  as  last  year. 

It  is  recommended  that  a  ditch  be  dug  to  divert  t.he  water  into  the  up¬ 
stream  gutter  of  t,ha  dam.  Trio  Beach  area  is  in  the  same  condition  as 
last  year.  No  facilities  yet. 

An  animal  hole  was  noted  or.  the  downstream  olo}  e  of  the  dam.  This 
hole  should  be  filled  as  soon  as  possible  to  prevent  damage  to  the  slope. 

Hepiir  "ock  ford  in  outlet  -channel  so  that  automobiles  may  pass 


over. 


The  Massachusetts  Department  of  Madurai  Mesourcos  is  responsible 
Tor  the  operation  and  maintenance  of  this  site. 


ABoiY  LA1M-;  CIT3 

The  vegetative  cover  was  much  improved  from  last  year.  TVie  down- 

■_y  good.  Tne  upstream  slope  should  be 

le  rate  of  6C0  lbs  per  acre.  Grass  in 
at  the  emergency  spillway  have  ir.ipro^ 
mended  that  the  area  be  f  irtllized  yit-h  5-10-1 0 
:re.  It  is  recommended  that  tile  (i#*ain  bf- 
lcy  Opillway. 

around  the  riser  should  be  reeved. 

left  abutment  and  in  the^isrosal  area  to 
ill  way  are  in  the  same  condition  as  last  year, 
i  keep  a  close  watch  ojkv  the  ana.  Channel 
Looked  very  good. 

Lment  of  Maturaly«(esources  is  responsible  for 
i  of  this  site, 


SC  IT!  Sir.VoM  5IT3 

Tne  general  appearance  of  tha/^getativo  covor  was  very  much  hotter 
than  last  vs -r.  Grass  is  growing  in\ll  areas.  It  is  re co:, mended  that 
entire  area  be  fertilized  witl^^-10-ioN,t  the  rate  of  6C0  lbs  par  acre. 

Several  alternatives  present  to  vbgetat.e  the  outlet  of  the 
emerr.ency  spillway  at  th^^outli  Silver  Site/N^One  of  these  is  to  plant 
shruos : 

The  following  scrubs  are  adaptable:  Autumn  'hii ve,3iaearnus  umbellate; 
spaced  VxV  or  Conius  Stolonifera,  Red-Osier  Dogv/ofe»ri;  spaced  3'  x  3' 
or;  Juntperus,  Cifrnnunis,  Common  Juniper;  spaced  5' 

tiecaus^uhe  araa  is  small  (about  30 1  x  40')  a  soIi<T\wlanr ing  of  only 
one  of  th^rabovo  species  is  recommended. 

Tonielp  the  shrub3  grow  a  small  amount  cf  10-10-10  shoulc^be  mixed 
into  Jni'i  soil  at  planting  Lime  (1  cz.)  or  (1  tablespoon;  per  seS^ii^p, 

2  v^hr  old. 


Mulch  after  planting,  wood  chips  to  lepth  of  2  inch3?  or  cl i  ha- 
2-4  Inches. 


'Hie  other  alternative  is  to  fill  the  rills  created  by  water’  with  a 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Soil  Conservation  Service 
29  Cottage  Street 
Amherst,  Massachusetts  01002 


July  25,  1972 


REPORT  OF  ANNUAL  INSPECTION 


Clam  River  Watershed 


On  May  16,  1972,  the  following  met  at  the  South  Silver  Site,  Clam  River 
Watershed,  in  the  Town  of  Sandisfield,  Massachusetts,  for  the  purpose 
of  conducting  the  annual  inspection  of  the  South  Silver  Site,  the  North 
Silver  Site,  West  Lake  Site  and  the  Abbey  Site. 

E.  T.  Lewicke,  Water  Resources  Commission,  Boston,  Mass. 

Col.  K.  S.  Hand,  Sandisfield,  Mass. 

Stetson  Adams,  Department  of  Natural  Resources 
Douglas  Lyman,  Department  of  Natural  Resources 
John  F.  Folan,  Soil  Conservation  Service 
James  J.  Elasmar,  Soil  Conservation  Service 

GENERAL 

The  Massachusetts  Department  of  Natural  Resources  is  responsible  for  the 
operation  and  maintenance  of  the  sites. 

Edward  G.  Konieczny,  District  Conservationist,  SCS,  was  not  present  on 
May  16,  1972;  however ,  he  made  a  separate  inspection  trip  at  a  later  date 
and  his  comments  on  agronomic  conditions  and  recommendations  are  included 


.SOUTH  SILVER  SITE  ^ 


Stru^<ural  Conditions  and  Recommendations 


Erosion  watNqoted  on  the  slopes  between  the  diversion  ditpif^and  the 
emergency  spi^^ay.  This  condition  is  the  same  as  it^^fs  a  year  ago. 
Erosion  was  also  rS^ed  in  the  emergency  spillway  afe^the  end  of  the  dike. 
This  area  is  no  worseNy-ian  it  was  a  year  ago.  .^ne  access  road  and  the 


road  ditches  need  to  be  gss^ded. 
should  be  removed  from  the 
the  pool.  The  concrete  in  the 


ided.  Culvertc 


?ed  annual  cleaning 


Debris 


3h  rack ar  the  riser  and  from  edges  of 
T'^^f'^looks  good. 


Arrononic  Conditions  and  Re^rCmmeiidatio* 


Grass  on  the  earth^f^dam  looks  better  than  l^i^os  ever  been.  Flooding 
has  killed  off^fasses  in  a  strip  15  to  20  feecN^de,  the  length  of  the 
dam.  The  de^fd  grasses  have  created  an  effective  mu'Ndi. 
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Clam  River  W/5  Annual  Report  5/16/72  (cont'd) 


Branches  and 
areas  or.  the  left  S 
emergency  spillway  are 
riprapping  and  the  concrete' 


Agronomic  Condi  tiers  ar.d  Re 

effective  muinji^itas^been  created  by  Cro 
throughout  the  area. 

At  of  emergency  spillway  Birdsfoot  Trefoil  is  about~"5Sg£of  cover. 

.ght  dose  of  5-10-10  (400  pounds)  or  8-16-16  (500  pounds)  wou!h 
"maintain  legumes. 

VEST  LAKE  SITE 


Structural  Conditions  and  Recommendat ions 

Branches  and  other  debris  should  be  removed  from  toe  of  dam  and  riser 
area.  The  condition  of  the  concrete  and  the  riprap  at  the  outlet  channel 
looks  good.  In  the  permanent  pool  area,  dead  trees  at  the  east  end  of 
the  dam  should  be  removed.  Seep  at  the  east  abutment  was  in  the  same 
condition  as. last  year.  The  beach  area  is  in  the  same  condition  as  last 
year.  No  facilities  yet. 


Arror.cmic  Conditions  and  Recommendations 


Thirty  to  forty  willow  trees  2  to  5  feet  in  height  have  become  established 
at  the  edge  of  the  riprap  on  the  earth  dam.  Crownvetch  mulch  is  present 
over  most  of  the  area.  Apparently  no  mowing  has  taken  place  during  the 
last  two  years. 

Willow  and  alder  are  becoming  established  in  open  area  between  the  main¬ 
tenance  shed  and  the  lake.  The  trees  are  growing  through  the  mulch,  and 
they  will  eventually  present  a  problem  if  the  area  is  to  remain  open. 
Cattails  growing  in  wet  pockets  in  this  open  area  are  esthetically  pleasing. 
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Clam  River  W/S  Annual  Retort  5/16/72  (cont'd) 


Removal  of  trees  and  shrubs  on  the  dam  by  pulling  out  or  by  chemical 
treatment  is  recommended. 

”  ’ressir.g  legumes,  particularly  on  the  dam  at  the  rate  of  4CC  pounds 
-10-10  or  300  rounds  of  3-16-16  is  also  recommended. 


Submitted  by 


James  Elasmar/nnf 
Project  Engineer 


Edward  Konieczny/nnf 
District  Conservationist 


Water  Resources  Commission  (2) 

J.  Elasmar 

E.  Koniecsny 

County  Engineer  (Heaphy) 

C.  Houstakis 

Chairman,  Berkshire  Cons.  District 
A.  Verdi  (h) 

C.  E.  Mills 
W/S  File  (2) 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Soil  Conservation  Service 
29  Cottage  Street 
Amherst,  Massachusetts  01002 

June  25,  1973 

REPORT  A’NIUAL  INSPECTION 
Clam  River  Watershed 

Cn  May  h,  1973,  the  f  cl  lowing  met  at  West  Lake  Site,  Clam  River  Watershed, 
in  the  Town  of  Sandisfield,  Massachusetts,  for  the  purpose  of  conducting  the 
annual  inspection  of  the  West  Lake  Site,  the  Abbey  Site,  the  South  Silver 
Site,  and  the  North  Silver  Site: 

Kevin  Maguire,  ’Water  Resources  Commission,  Boston,  Mass. 

Stetson  Adams,  Department  of  Natural  Resources 
Edward  G,  Kcniecsny,  Soil  Conservation  Service 
James.  J.  Elasmar,  Soil  Conservation  Service 

GENERAL 

The  Massachusetts  Department  of  Natural  Resources  is  responsible  for  the 
operation  and  maintenance  of  the  sites. 

WENT  LAKE  SITE 

Structural  Conditions  and  Recommendations 

Branches  and  other,  debris  should  be  removed  from  the  toe  of  the  dam  and  around 
the  riser.  In  the  permanent  pool  area,  remove  dead  tree  and  other  debris  at 
the  east  end  of  the  dam,  3e ,?  at  the  east  abutment  is  the  same  as  last  year. 
Beach  area  is  same  as  last  year.  The  ccndition  of  the  concrete  and  the  riprap 
at  the  outlet  channel  locks  good.  No  facilities  as  yet. 

Agronomic  Conditions  and  Recommendations 

'Willcv;s  and  aspen  3  to  8  feet  tall  have  become  established  within  the  rock- 
riprap,  primarily  on  the  north  side  of  the  dam  (West  Street  side).  Some  of 
the  trees  are  now  too  large  to  pull  out  by  hand. 

Vega  cation  on  the  dam  looks  very  good  and  is  providing  effective  ground  cover. 
The  dam  has  not  been  mowed.  Predominant  cover  is  crown vetch  and  it  does  not 
require  mowing. 

Area  tween  maintenance  shed  and  West  Lake. 

'Willovrs  and  alders  are  established  in  the  wet  areas.  Small  trees  are 
becoming  established  in  the  crownvetch  and  birdsfoot  trefoil  plantings. 

Access  road  below  the  dam. 

Tree  seedlings  are  growing  in  the  roadway.  A  newly  erected  sign  allowing 
rnowmcbilir.g  was  observed  along  the  road. 
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WEST  lake  MULTIPLE  purpose  D' 
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BERKSHIRE  COUNTY  CCMMtSSONE 


MA-AS-  TRIAL 

3/22/76 


U.S.Depai  vuient  of  Agriculture 
Soil  Conservation  Service 


OPERAT ION  AND  MAINTENA NCE  RECORD 


Pro.iect/'/ym/^1^^  v  -  W'Vjf  bne _  Date  _ jj  u  l-f  /  "t')  9 _ 

Sponsoring  Local  Organization 

The  Operation  and  Maintenance  Inspection  Record  dated  -  y/26/^  z _ 

showed  a  need  for  certain  maintenance  and  repair  jobs.  These  jobs  have  been 
completed  as  follows: 


Agreed  to  Maintenance  Performed  by:  (Contributed 
Item  No.  Labor,  Force  Account,  Contract,  Etc.) 


Actual 

Costs 


Date 

Completed 


bwu?  Jp  rus  If  <  f  youft  /'ur 


$ / </ r~e  3 


<fc  /A  V/0  o/v'Ql^ 


f 

* 0  m  4h</  bytjsl 


HM 


7  tf; f/7? 


SCS  Representative 

SLO  Representative  /S 

Distribution: 

Macs.DWR;FmHA  (if  loan  involved) 

R*'f.ort  due:  Ar.nually 
Nov.  1 

ma -as- trial 

V  '2/",o 
Pro ;ect  d 


O^-EA  !CN  AND  *  lATNTF.TAHCE 
i!i3t'i*iCTi  ON  HhCOKD 


/  U.S.  Dept,  of  Agriculture 
Soil  Conservation  Service 


Project  C  L  H  t~  J  I  D  t  K  ( ^  / S _ Inspection  Date  ^  ^  /  / 

Site  Name/No.  U/ Til  /.  K  t _ Type  _ 

Tyre  of  Infection:  Special  |  |  Structure  Operation:  Satisfactory  [Xj 

Annual  J21  Unsatisfactory  □ 

Sponsoring  Local  Organisation:  <d^ ,  tij-  2.C  . 

Present  for  Inspection:  /  X/"7~  .  a  >?r  .  I 


y/26/7  7 


y  J 


Con'di-  Maintenance  &  Needed  Repairs 

tion  * 

3  or  U 


Esti-  Agreed  Date 

mated  Repairs  to 

Costs  be  Conn  lot  <- 


1.  Vegetation  ^ 


i-{C  0  't  «'  /  O  -  /  o  -  I  o 


1  In 


2.  Fences 


3.  Principal 
Spillway 


4.  Emergency 
Spillway 


) 

5-  Embankment 
&  Riprap 


6.  Reservoir 
Area 


7.  Gates  or 
Valves 


8.  Outlet 
Channels 


9.  Structure 
Drainage 
Ou  t  le  t.s 


iO.  /-iccess  :■ 


/^<7  -  ^ 


1 00.  qo. 


REMARKS :  (.  over  J 


Satisfactory;  U  = 


IOwhv 


Unsatisfactory 


Z(t  h S !  /P 

(Dis  trict  Cor.Serva^fomst  >  LRrojoct  Engineer! 
(Report  due, annually:  July/l) 


4^?/  jpP-1^  s 

( SLO  Represent^tf-.  ; 


Condi¬ 
tion  * 
S  or  U 


Maintenance  &  Needed  Repairs 

Esti¬ 

Agreed  Date 

mated 

Repairs  to  £ 

Costs 

be  Ccmr.lote 

3.  Principal 
Spillway 


4.  Emergency 
Spillway 


5.  Embankment 
&  Riprap  . 


6.  Reservoir 
Area 


7-  Gates  or 
Valves 


8.  Cutlet 
Channels 


9.  Structure 
Drainage 


a 
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July  17,. 1974 


REPORT  OF  ANNUAL  INSPECTION 
Clam  Ri.ror  V/n  torched 


HOGSaC  !VUoC  Its 


^r.  euiy  j.o,  i '}t- 


the 


following  me t  at  West  Lake  Site,  Clam  Pivc-r  V/atez 


ir.  the  town  of  Snr.cisfield ,  Massachusetts ,  for  the  purpose  of 


ling  the  annual  inspection  of  the  West  Lake  Site,  the  Abbey  Site, 


;ch  Silver  Site  and  the  North  Silver  Site: 


Kevin  'inquire.  Water  Resources  Commission,  Boston,  HA 

Carl  Curtin,  Dept,  of  Natural  Resources,  Pittsfield,  HA  (DFS?) 

Poser  Korthrup,  Hass.  Dept,  of  Public  Works,  Lenox,  HA 


.ul  Jennie,  Hass.  DRW,  Lenox,  KA 


Cecil  B.  Cumin,  Soil  Conservation  Service,  Amherst,  HA 

James  J.  Elasrr.ar,  Soil  Conservation  Service,  Otis,  MA 

Ronald  2.  Thompson,  Soil  Conservation  Service,  Pittsfield,  Hass. 


The  Massachusetts  Department  of  Natural  Resources  is  responsible  for 
the  or.eration  and  maintenance  of  the  sites. 


Structural  Conditions  and  Recommendations 


r  \  ■  V  C'C 


L,  Trees  and  sr^ru'es  should  be  removed  from  the  emergency  spillway. 
2.  Remove  trees  and  shrubs  from  slopes  of  dam  and  around  the  out lei 


’ V  V 


.  .*• 

■  ^  ■  -  -■  -  * 
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Clan  River  'watershed  Annual  Report  5/U/73 


Trees  and  shrubs  should  be  removed  from  the  riprap  area  by  pulling  or  by 
cutting  and  treating  the  stumps  to  prevent  resprouting.  The  tree  seedlings 
that  are  becoming  established  in  the  seeded  area  between  the  maintenance 
shed  and  West  Lake  should  also  be  pulled  out. 

Lime  at  the  rate  of  2  tens  per  acre  on  all  legume  and  grass  areas  to  help 
to  maintain  desirable  soil  pH.  Fertilise  these  areas  with  60C  pounds,  5-19-10 
or  iiCD  pounds,  8-16-16,  cr  equivalent.  It  is  desirable  to  maintain  fertility 
for  the  growth  of  grasses  and  legumes.  At  least  2$%  of  the  nitrogen  should 
be  derived  from  an  organic  source. 

Improvement  of  the  roadway  below  the  dam  is  needed  for  recreation  uses  and 
for  access  to  the  Abbey  Lake  Site.  A  bridge  or  culvert  in  the  outlet  channel 
is  needed  to  cross  the  stream.  Because  the  roadway  on  both  sides  of  the 
stream  is  wet,  roadside  drains  and  a  gravel  base  are  required  to  develop  it 
fer  recreation  uses  and  as  an  access  road  to  the  Abbey  Lake  Site. 


SLAKE  SITS,/ 

tural  Conditions  and  Recommendations 


Branches,  and  other  debris  around  the  riser  should  be  removed.  Ditch  afong 
the  accesVroad  needs  to  be  regraded  and  a  large  tree  should  be  renjaved  from 
this  read,  culverts  need  to  be  cleaned.  The  concrete  and  the  cjj^nnel  riprap 
lock  very  gooc 


A 


•rcnomic  Conditions  and  Recommendations 


A  very  effective  mulcnNoover  has  been  created  by  crovjpf^etch  and  birdsfoot 
trefoil.  The  birdsfoot  upsf oil  appears  to  be  spreading  and  growing  as  well 
as  the  crownvetch.  The  nuiSJi  created  by  the  birjidToot  trefoil,  however,  is 
not  as  thick. 


An  application  of  2  tons  of  ground vi±mepmone  and  600  pounds  of  £-10-10  or  h00 
pounds  of  8-16-16  or  equivalent,  per^fcre,  will  help  to  maintain  soil  pH  and 
fertility  for  legumes.  Fart  of  tlj^nit^gen,  at  least  25$,  should  be  derived 
from  an  organic  source. 


SILVER  SITE 


h:ral  Condition ada n d  Recommendation: 


logr 


-'ice  of  dam  and  from  trash 

r'  - 


Sloughed  nr-' a 

om  Cta  53J-?Q/^o  Sta  55J‘C,0  has  stabilized  itself.  It  is'Nsecommended  to  seed 
slouched  from  Sta  66^-00  to  Sta  67^25 .  This  area  is  a  lSttle  worse  than 

it  was  a ytar  ago.  See  recommended  seeding  rates  given  below. 


:mic  Conditions  and  Recommendations 


sses  gr cuing  on  the  water  side  of  the  dam  ar  spindly.  Several  bar  pots, 
also  on  the  water  side  of  the  dam,  were  observed.  Tho  White  and  Alsike  cVjver 
strips  observed  last  spring  are  not  as  prominent  as  they  v:ere  last  year. 

There  is  a  pathway  on  top  of  the  dam. 
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U.  S.  DEPARTMENT  OF 
SOIL  CONSERVATK 


BEPHODUCgp  AT  GOVERWft^NT  EXPANSE 


.  4 

BJU  t« 


4/M/M  4.4.  L. 


4/1VM 


w?^!* 


Its,  Ulty,  "Itt  |N«*l  m4  MUM  Ml 
ImIMmYIm*  m,  flM  4Ml  lit,  MUM 
— *4  NR,  M«m  BMl  ION,  «mm1  ■. 

•NMN  ■>.  Mllin  !«*,  Mfnltg  «■  m*< 
MftUt,  —aim—  «Im  N",  tllw  *m, 

Ml,  ItMHr*  la«  |»  m41m,  IlMlqr ,  per* 
iONllty  1m  «•  I .  flMUl 

%m. 

tor*—  *f 

0Si  fetor  ••  tor  1*|  pit  mUmiM  I  #*l/mla. 
UiMfh  to— i  —tor  top— 11  —4  to— 4 
b— ltora  4.0*» 

M.  #».i  a. o'  -  lo.o* 


o.t  i.o  wop. 

1.0  U.0  IMB,  silty,  mitt  tuwl,  (1ms  IN, 

flM  Mil  SON,  —41—  to* 4  1M,  — to  — 

SMl  1M,  «l»Ml  IN,  MbbUs  M, 

—■  1  tor*  M,  lfU»  to  suMpdir,  ■— 1- 
—  *1—  30“  wife  |"  1— »  mi  •>*— I  *t 
4  fMt,  jnllM  bi%M  to  *U«s,  Mill, 
sto— to—  — 1— ,  pormmo  hUlty  1—  to 
Lms—Ms,  to—  to  —ry  to—,  pi— 1*1 

till  II  MltlM, 


0.0  l.» 

i.»  U.  o 


0.0  l.» 

l.S  lu.o 


too,  Bitty,  ft—*  CS,  fu*a  *— 4  MO,  —41  — 
—4  MO,  a— r—  smI  IN,  pra  —  t  104,  — tul«* 
Tt,  mito  ilu  •*,  all  —  ,  4— i',  slfMiM* 
natal ve,  per—  ability  1—,  1—  to  fir*, 
a— 4  miiIm, 
toil—  ot  tola. 


0.0.  #10*.  1  1.3'  •  13, O1  <1*  plw#  f  4i«a«rto4) 


02.7  4/23/04  b.£.M. 

Topsoil 

lAK),  ailty,  witl.  v**vvl  *n4  CO<l.Ui,  fin«, 

130,  flu*  land  ?7t,  —Plus  —»4  '<*,  OoMif 
und  134,  vrivil  ICO,  eebllea  S-» ,  boul>lar« 

14,  angular  to  tutangulir,  *\«itua  ats*  It”, 

brown  to  olive  brum-,  damp,  atruetuic 

par— ability  lo  ■  to  U|wrM«Ll«(  firm  t  •->  4ri.|, , 

aoiiino  or  till. 

*DttM  of  hol* 


0.0.  103.1  1.3*  -  10.0'  Wat  1— ted 

plua  6"  di —aided) 


«oni  fetor  —tori—  pit  at  4  f— t, 
— ti— to4  a  p*l /ml*. 

D.4.  •»,!  3,0*  -  14.0* 


0.0  i.o  ooraoxL 

1.0  13.0  1M4,  ailty.  *lth  Vr»«tl,  fl— «  100,  flM  N 

0—4  304,  at 41—  a— 4  ICO,  a—  a— 4  LM,  I  SMJ 
1  ISO,  — bbl—  134,  b— 14a to  », 

MQlUf  to  —  ha  ■polar.  —  wi—  *1—  34" 
wife  4"  lam—  m t  era— 1  at  11  foot,  to— 
to  •11—,  —  iat ,  atr— tmro  •—*!  —  ,  p—  - 
—blllty  1—  to  Imp#— bio,  fl—  to  4— at, 
«1—1*1  till. 

13.0  tot  to*  of  bait. 

torn  fetor  —tori—  at  11  tmm %,  to 
llttlo  to  mm tl— to. 

4.1.  #104.1  1.0*  -  13.0*  <04  plM 

4"  41— «4a4) 


0.0  1.3 

1.3  13.0 


0.0  1.4 

1.4  14.0 


loraoiL 

MUO,  ailty,  a4fe  #to— 1  Ml  to  Ml—. 

[iMV  130,  fl—  a— 4  300,  —41—  a— 4  IM, 
I— a—4  im,  #ra— 1  130,  MbUtt  140, 


b— ltora  14,  tiplir  to  Mtiifttii,  13” 
—aim—  aft— ,  all—,  —iat,  atr— to—  — a- 
•1— ,  perm aiMllty  1—  to  Itpnatalli,  firm 
to  to— a,  #1—1*1  tUl. 

—t tom  of  tola,  too  14s r a  ami  ttfabUt. 

■TUl  fetor  —tori—  pit  at  10  ftot  fa— 
b—  ltora  amd  oobtalo*  la  tot*—. 

— tl—  to#  lO  pal/par  mi— to 

M.  #108.1  l.S*  *  10.0* 


0.0  l.i 

1.5  O.j 


Q0. 3  4/2  3/04  D.D04., 

torso XL 

|AO,  ailty,  with  griv«l,  final  12K,  fine 
mod  2 GO,  — 41—  *an4  Mi,  Co* re*  MAd  13  A, 
#revol  13.1,  an L tola •  134,  uoulder*  2Zf 
ar>tol*r  to  aeba—ular,  — almu.*  site  1-”, 
all—  tfflWi,  damp  tt  —  t,  naaaivo  itrueturr, 
per— ability  1—  to  Impermeable ,  lir-  to 
ton—,  f round  —rain*  or  till, 
bottom  of  bole 

NOTE  i  water  enter  In',  pit  at  1.'*,  aatl—  tad 
1  gal  ulrrute  ort  1/23  *04. 


D.S.  #107.1  1 . 5 1  -  l-’.O1 


TUPo^lL 

SA:i>,  ailty,  wit'-  <  Ill-ill,  fin*  •  12.,  fn  - 
ea»d  7.,  **4iu.-j  Ml,  c«  .»»-  eft**'-  l-*« 

gravel  1  »*,  to  .  l»i  j..,  u  ji*^  rt  1  , 
in^ul«r  to  ti.  ur-.lit,  It  ’  iu«iiMia  ti'  ,  *•-* 

to  oli\c  *  r*rrr. ,  (Ub|>,  ..Min,  f»-*XW--llit 
low  t->  imp-r»*«*i  1c,  t  ir>  to  ti-AM, 
tor# in#  » r  till, 

Ctv'.VLL,  wit:-  aami  #«J  co  -  ■  l<*e,  l  tn.*a  1., 
fine  a  »nl  S ,,  mediua  *.>  i J  l->«,  ea.ik  # 

2it,  ;U'il  5  J or.  let  l  »,  -al-  I*  , 

**jci,.a*r.  ax.-**  1*”,  aj.i.'-ero  ,  *  , 

sir. .  If  fl’i  .  i«er->.»  ill  l  .  i  .  , ,  V'  •<  , 

aii\i 

Uott  ac  o.”  ..!«* 


•  T  . :  l  • »  r'.'.x  -i 

»>*1  a.  .  .  ' 


i  .»t  i  *t» 


S.  1  .1 


I  •«.  '  i  J 

•  «  c .. » 


0.0  1.S  torso  i  L 

1.3  10.0  4AMD  and  #r*vol,  final  7%,  ft—  a—4  1(4, 

—41  or  iu4  104,  o— r—  a—4  3fe,  travel 
3M,  tovtol—  M,  angular  to  —  4— to4, 

■~-T -j  — alto  3",  thinly  l eito 4 ,  o&ft—  brown, 
—  let  to  — t,  atructuro  a&mgle  *»*«»,  p*>- 
— ability  hleh,  loot*,  out— to. 
lo.o  tot t—  of  tola. 

NOTE i  fetor  entering  pit  bolt*  3', 

•»ti— tod  3  9*l/per  mirmte.  fel- 

e* via#. 


P.S.  103.1 

fee—  rtod) 


10.0*  (a*  plat  6” 


4?«.-l  >>.  Jruroc  .  i t  'C 
bottom  of  ’*'!.• 


person. 

sAiO,  liltv  w»t'  M»  •  '  .  l>  • 

e-md  ’  *  ,  *-•  1  i'  •-  .  :  •-  i  •*  •  ' 

yriv^l  1  .  *.  .  1  l.i,  t  •  - 

an r u  1  •  t  ,  Utilmu  •  i  1  ■'  ,  '■  rum  t  -  1  i 

.rum.,  t<*  ib  f>,  niMftun  V  »*  I  -r- 

pc rmr  • .  1 1  i t  ■  1<.*  u  iJ^«-raw*  1>  ,  *"'•  . 

tilt,  preomnaol  i<Ui+  i. 

.•tl1*-  wf  '»  if 

i.  'r. .  ..*t~r  wtffi"  :■!*  at  •*',  »*<  ■  *’ 
pri  all.. 


ui  ^n.mn  u-  MiUii"  **«  »11 
u.  flaU  d-Mtfl-UM. 


RE6HQCMJCED  AT  S0Vfi«N*t4^T  EXPCNOC- 


i'JVM  D.S.*. 


».»d  JJJ,  aHiun 
.  •  v*|  1M,  aaiulti 
itruflUt# 
to  fir*. 


l*  plus  6"  &liMr(W4) 


‘V2  3,  fed  u.t.ft. 


>vUa,  £!(*•» 

•d  O.M»^ 

}«,  lOuliteii 

ilit  IS", 

■ '  r.if  t  ,r c  <c, 

4 « ,  fir*  t  A*1  i« , 


■1/2  S  &4  D.LJS.. 


«•  1  A*  ,  I  Inc 
itrir  m-v*  )S  *, 
">i|  ^ 

-  tin  1  ", 

ttr^et^rr, 
i«* ,  llfS  to 


1-'  *  ,  filial  ltd 


TOPftOXL 

ftAJC,  silty,  with  flMt  12ft,  fin* 

send  2Uft,  m41«  send  PM,  smiM  tand  \m, 
gr*««l  lift,  MbblH  M,  bsaUart  M,  wguUp 
{Mill  W d/Mli,  f  rectwred. 
lot  Vo*  sf  hols. 


TOPSOIL  W«J  BUTT 

ftAXj ,  silt>0  with  travel,  f 1nst  12ft,  fins  I 

send  2(1.,  nediee  sejwl  V*,  *»»!••  send  lift, 
(Itwtl  114,  wobble#  ft,  boulders  H,  angular 
to  luMiHittiM,  ytll»»-t>r*«ii  to  oil  vs,  d*^>, 
structure  lAiiirt,  i*i«r***M*(  (Wm,  gticUl 

till,  )>rrOoniclliUltd, 
hot  to*  of  hols. 


MOTLi  etftr  ontorlov  pit  •*  1®  ine!»ss 
■bout  7  pel/psr  *ln. 


0.0  1.9 

1.9  10.0 


SAND,  silty,  with  gravel,  fine*  12ft,  f  1ms 
land  2UH,  tidlm  Mnd  30U,  cun  i*  s*/)d  Hi, 
gravel  20ft,  sobLlss  2t,  Loulders  1ft, 

•rVblsr  to  #viben<ml*t ,  **j>1*u*  *1*»  14N, 
brown  to  oil  vs  brown,  dup,  structure 
eailiui,  lspwrMillt,  glidO  till,  pre- 
oongoliiUttd, 
ftot  ton  of  Hols. 


N JTc  i  vaster  entering  pit  st  V  feet, 

SS 1 1 satwd  6  gel /per  eirrut*. 


0.0  1.9 

1.9  12.0 


1.9  11.0 


tbiPftOIL 

1MO,  dirty  with  preset,  sheet  M  fines, 
fine  seed  »♦»  eeftiwe  seed  10ft,  eeerse  • 
9ft i  preset  «0ft,  t»bt*Ui  ft,  enpwler  t*  • 
reendsd,  e*.lsu*  el  as  10",  ysl  l*«-Lrow*. , 
te  eel . 

HMVIi,  with  send  end  ftebt.tss.  eh**-t  4ft 
fins  send  left ,  Mil*  S*<x1  19ft, 
prsvol  49ft,  coLi'lso  Ml,  Mfulir  to  e-isf 
ten •(■(ssi> ,  eet,  structure  singl*  #r*in, 
high,  eoreinel. 

Sot  tee  of  nets. 

ftDTfti  mtsr  set sr#d  pit  4«  10'.  sstlna* 
3  gi 1/ele . 

p.|,  #272.1  1.5*  *  10. O’  (sf ties tsd  9* 

discarded) 


forioxL 

SAND,  Silty  with  preset ,  stout  Is*  fin*' 
fine  send  90ft,  eedlu*  s*nd  *ft,  coerss  e< 
Jft,  gravel  19ft,  eeULlee  9»,  asp'll  *•  • 
re u*d« d,  eaxisus  **•  brmm a,  dei 

eet,  slnpt*  p«*l«  structure,  toe  pemee 
deeee,  ee relent • 

Sot  to*  ef  nets. 

NOTE i  wetsr  entered  pit  et  11.0*  es  eer 


12.0'  (eet.  4ft  p 
dieesrded 


torso  XL 

puo,  silty  with  preset  end  eebtlss,  ai* 
)M  fin...  1 l««  to*.  **.  “**“*  •“'■*  • 
a.,..  ..»«  J».  l*,  *»bbl..  »». 

to  ..  b.w.wl.r .  to«tou.  .It.  10" 
tu.-t.n~.  ,  t.  ■•».  .1»«1.  •*. 

jnnto.bl  lity  >•-.*••••«  to  tor.  «•*>»•.  » 

Sb  t  toe  of  hols. 

NOTE  i  (  wetsr  entered  pit  et  »'  •-  too  1 
set leete . 

O.S.  274.1  l.S*  -  11. 0*  (eetl*4ted 

t*  disc srd 


*  7*1  MS  D.H.M. 


S  17  It: 

»•  •  ••.  I'-, 

rs  1  , 


1DP*>II.  A»*i  nur* 

.'.w,  silt,  wit*,  gr»*el,  fim-e  l'".,  f  1  r“ 
aind  e>*.,  eedlu..  s-.nl  -  It,  course  s»'>i  l'», 
V**vcl  1  coil  tvs  V~ ,  esx.ulu*  t<>  pi.*».gui*(, 
iav.au  size  e",  t*  git.il  lai.ss  et  '.5*,  j»Uo» 
'_ro*Ti  t*»  olive,  wo  1st,  structure  tu  ssive,  i^t • 
eeaiull  1 t*‘  !•»..,  loose  t<-  d'<.|.  ,  , laeiil  till* 
;<iscnt.siliiUte), 

Flot  too  Of  1  ole 

•t'T*.  :  star  rr.l.-rin  it  at  ».•»  frit. 


■1.7  '*  ®  ' 

PJPk.1L 

Jv'b,  Silt.,  wt  1‘  pfiv.l,  1  *  fl* 

f .  ,-.e  s-  1  '■  4i,  1  -3ft,  rui/sc 

1  ft.  <,i  .v*  l  1  >%,  e-.  .  Ks  i‘.,  .«•!  'i  *s  ■ 

A  *1  *1  .i  l  •  W'liroj  •  ',  -lai-u-T.  S.»'  i- 

» 1 1  .  ci , *  •  i c  l.tt.  r  4  !  roots,  *»* 

*Mit,  str  Ct-r.  lo»  t  ncrliui  i ’• 
,.  n»<o  iht,  1  j-  te  L.-i  •'  ce'iilc,  de-.sv  , 
vl.ci.l  till,  |i(«n.»oli(Utcd. 
m  t.. .  of  *.ols .  i 


4/2.*  '-to-*  -•’.•4  P.s.n. 


r  ;  .  ii 

-a  ,  silt  sit  I'ri'-l,  f  i*>»  s  ^  »♦,  fl"- 
e— ».  *  1  ,  -to  *J.  ac  s*-*»  1  '*•,  O'lii.  e.  •  S  •, 

■it.vl  X  SI,  eobole#  ft*,  trees  of  issldi  n, 

•»r  bl  r  to  fsiesgulit,  nsn^Usllc,  ssiia  ■ 
si;*  -*  ,  brown  to  ails*  brown  et  2*,  wt, 

•I  met  ir  lie  t-  «<-<ti  an  (loc  ,  |m  rw .  ’  1 1 1  t> 

ir  ■»  lu  leers'.!.  1«,  l-<  s<  *  .Wt  n ,  \  Uc.iI 

till. 

S  I  too  '.f  hr  l  V*  . 


D. ft.Mi 


A/M/M 


*«■!,  ruM  in,  fiM 

>i)4  KM,  *u«i M  «m4  !■) 
■  ,  Mul<Uu  M,  MfnUl* 


4/29/M  D.B.M. 


ovol,  fliwt  1M,  tLm»  m 

;A  VJ4  ooftlt*  *ajm)  1 W, 

S4,  ^.-A.i’Un  n,  wkiuI** 

•  •trow  to  olivo,  du|i, 

-«r*  •!  1«,  dw**#o,  ?1kU1 


0.0  1.1 

1.9  10.0 


10.0 


12.0 


12.0 


1UM01L 

IA«,  ilrtr  -ith  guwl,  ••  fl*#4,  ••*** 

flno  aaod  *44.  MdiMt  #*a^  i 04,  wftrn  ***<»  1 
M|  fltwl  404,  4»0bl*a  m,  *ny«Ur  9#  *'iL_ 
r*«nd*4,  il>»  10”,  jr*U*»*l*row,  *‘■9 

t*  *tl. 

0MVBL,  *1U  *•  rvd  and  eobLla#,  *tatl  44  Hn*l.  Qr-+r 
fi»0  a  and  104,  Mdiw  »*t*A  194,  4»n<l  *°*» 

|ltMl  4 14,  col  l  t>4,  kAgulir  to  *ui4»>g»-Ul, 
t«n.bf«w,  wt ,  itrveUr*  alngli  Stain, 
high,  Mr»lnil. 
kittM  of  hall. 

NOT! i  Mttr  totatad  pit  t(  10*.  aittMtad  tlaw 
3  0  4 1  /ml  o . 

D.S.  *272.1  1.9'  -  iO.0*  (altiMVad  94  plw*  4" 

<U  ictrdad  ) 


>.  pit  *l  1®  1  !»•! »•  • 
« r  oin. 

-  V.0' 


: j >T  1 ,  final  124,  flna  W 

it  irj. ,  cuma  mmntS  1»., 
bouldaro  U, 

,  utiiotB  also  14”, 

,  daop,  atructur# 
cl«ClU  till,  pro- 


l-*0  pit  at  V  foot, 

C  OifTUtO. 


V64  o.c.M. 


t*V\  BLPV-  UZIaA 


4/24/44 


0.0  l.» 

1.1  12.0 


13.0 


4AWD,  tllty  with  9r*v*l.  about  1®*  #**•••  “ ' 

f  1  no  aand  904,  oodlu*  #*nd  V4,  coat#*  **od  1 
94  giaval  194,  CObbloa  94,  angular  t©  «ut>- 
niundad,  MiUua  ll»*  •  1“  brwoo  ,  9® 

o»t,  iin«U  stain  Otructu**,  low  po iWaUUly, 
doaoo,  notainol. 
kltaa  of  Hoi*. 

mm  ».*..  •«*•»»•  pi*  •*  i*. »'  ••  •*•>  ***u  •**p- 

0  ,  2T1.1  !.»•  -  1J.0'  (••*.  *•  Pl“.  *" 


22-214.  «UV.  Uaj 


4/24/44 


0.0  1.9 

1.9  11.0 


11.0 


rorsoiL  .  _ 

SA«D,  allty  with  oxa^ol  and  oobbloa,  about  » 
144  flooo,  ila«  aai.d  90*,  oodlun  I**®  •*» 
ooaiaa  »aod  94,  envoi  194,  Ooul/Io*  94, 
angular  to  oubangular,  *a*inun  #1>*  10**. 
ta/i-broMo,  danp  to  Mt,  oioelo  prnlo  atructur*, 
porooabl lity  l*»,d*o**  to  vary  dono*.  ooiainal. 
hot  too  of  Hoi*. 

NOTH*  (  *****  oil  to  rod  pit  »t  S'  --  too  iittl*  to 

•otioato. 


0.$.  274.1  l.*’  «*  H.O'  (ootiaatod  104  pluo 

4*  4i*tar4ad.  ) 


a/al,  f  1  r,.-o  U',  fl'>*  -*> 

.  xi,  c«..*r  **  #a/>  lit., 

5  ,  a  .lai  to  |U  ai>vr«l*i( 
gr-i  *.1  1pm  at  '.9*,  >*llo» 
at,  atr.»ct..rv  a  iiWt,  )■**• 

-  v  «p  .a.  ,  .  !»e .  il  till. 


t  ‘  t  at 


(•at. 


4 


I.  -  4  3.4.1. 


"...  »*ra.  a- 
t. ,  traco  of  Uooldaia, 
..*.*,  nai^lulie,  oa>ia. 
4iwo  l.rtiw  »t  2*,  ^t, 

•1.—  i  1  * >c  •  ,  p.  rm~-  Hit, 
»  ,  .*>  *  .w  av  ,  ■  1  kc .  al 


ir-in.  aunr.  ua.7 


«.b 

1.0 


1.  J 
1  > 


topsoil 

ail*.  ,  w.  f  ti  "•»!,  *^>^t  1  fit.*4, 

fir.#  *.  3  :•  *2.  l#  *.1  .  Of.J  Cowoo  •»:  ». 

1  >4,  va  .vl  1  »«.  e  It  a  9^,  -«-l  «  »»  ;’v • 
a-i  -i  .1  t  *  ouTru  \  *•»'  1  • 

alt.  Of  hu.r  M  .1  rati,  u*ow-.-4«  /. 

«p-  ..  ojiat,  atrctf  lou  t'.  acrJi— »  .  , 

Krwa  .lUti  1j-  i-|  .'t  #*?a-lcf  d#f*.a.  , 

*.l.cx.i  till,  pifc-.i.aolldatod. 
oot  to  -  of  *.olo . 


■  1  T I  i  t  I.  • 

va\  a'.'.. 


at  at  3.'- 


,aal  :,i(M  14  gi.i 
4!  • 


ASBUill 


WI v  rtAPt NSE 


0.0  1.0  TiMOlt 

1.0  V.O  tAJCJ ,  *Llty ,  with  «»>*l .  «<«ut  304  rtM«,  fin#  jp 
iukI  i«,  **<Umo  **w  ur.  mum  m*4  m,  puv«i 
U4,  o#L>Ll**  JO-  1 R  *»  JO,  knvuUi  t*  iupr*MAd«4, 

tU«  J4*.  vn>)  to  r«4-ur*«w),  woi*t  *p  Ml, 

•«  rv»r  t«f  #  lo*  I*  £-1  of-  k  >  ,  |4irMa4litf  Lo*  tc 

I  ^,* « ***  ul  *  ,  4*n»«,  >U«ui  till. 

0.0  ftu \ to«  o t  hoi*. 

HQTSi  <«W[  *nt*r*d  pll  *t  oon*  3,0'  -  4.0* 

MtlMttd  3  »*1  ‘*ln . 


xr.-iu.  ft4Y>  WjJL. 


4/23/54  *,0.1. 


0.0  1.0 
1.0  10.0 


10.0 


TO* SOIL,  d*r*  browo.  wot 

JAHO,  *  Llty  with  grawwl  *J*i  eobbl**,  •  bout  OCR  SM 

f in** ,  fin*  iuid  Ml,  oodiu*  **nrt  33d.,  ****** 

■And  10ft,  px»v*l  X-M,  eobbl**  M,  trie*  of 
tould*t»,  *tv?ttl»r  to  wwbrwundtfd,  kakLou*  *i#« 

18 ",  y«llowl*b*browo,  m1|I  to  <Uop,  •  Irvthtr* 
low  to  oodi**  block>  ,  porto**bllity  low  to  top*r» 
»**L1*,  loo**  to  wory  4*o**,  pl«oi«2  fill. 

BOtfOO  of  hol*. 


NOTLi  --at**  *nt«r i*o  pit  0.0*  -  2.3*, 
+st  Irn*  tod  3*3  n>*l  '*!/>. 


D. S,  353.1  1*0'  -  10.0' 


ir-w.  susw.  tax. a  ,/a,/6«  k.o.l. 

0.0  0.5  TOPSOIL 

0.3  ;.n  S AM),  *1 1  ty  with  9t>v«l.  4bwt  lit  fh**,  1  i**  3M 

MXK)  304,  aodlwo  uad  104,  «x*v*l  1(R,  Oobbl** 

104,  bould***  304,  wyaUr  to  *ub*npul*f.  Mud- 
MM*  #i«*  34",  Mrf4C«  t>*wld*x*  with  r»*t* .  *r*ae# 
Wr*w,  *tt,  ptrMMbillty  low  «d  Mdlu,  loo**, 
«M\M(*d  till. 

2.0  lo.O  with  prowl,  about  304  flow*,  tin*  AM 

1VS,  »«41m  U*4  404,  c»*»M  »*ftd  *4,  pr*v*l 
104,  oobbl**  m,  boul4*r*  truM,  makIwmo  *1s*  13", 
oil**  brow  to  pr*y,  m,  *tructux*  Lo»  to  w*4iwo 
blocky,  p*(M*bility  low  to  twp*roo*62«,  4mm, 
gUcUl  till,  pro«oo*oli**to4. 

1O.0  boXxmm  of  l»ol*. 

MDXVt  *4*  tmf  wotorlop  pit  0.0  -  3.0* 

•*tiMt«4  3  p*l*/olA. 

0.  S.  3M.1  3.0’  -  10.0* 


■  S"[A  ,iN  D  vs  v\l  k.  a,a 


...  ~ .  - ~^\ 
Mu -!»H  . 


/.  :  \  .;  ■  \  a  •  •  •. 


\  \  vL:>F * •— ,rA 


/  (  r 


M  A:,  A  A 


W: 


M  ■  • 

i 

/f  ■  l 


i  ■  .>  ■  \ 


\S>!/A\Y V 'i  •/*>.  •  'V' 

bbey/./,,'  ;  ,t,0  \  \  \  \  .  >  ; ' /  . 

•V/  /  •/  :i  /.a,-v  \  \ . .  vb'\  u . 

A  /  Lake  •  >,\  \\v'\  \  A  F  ' 

A  /  •  .  ..  J  V  A  v'  o 


(  0J.‘ C  7  \'v! ■ 

i  .  v '  A  ■  \vjx  • '  f  \  s't  a't  w .  /:  foiMs^v  \  - 

SAN’DJSl'I  K1.I)  ~  A'  ‘  CA  V  \  //S'.  <  A,  AOM 

if  i,*n  i.i  i.’c'P  ^  ^  >.  */>  \  .  \  ^  ii  ■  )  .  \  P\ 1  v  s 


S TAT l|  FHKKST. 


\  .vj  .  V-  ■  \ 

.yc^Y  '5>''  *' 


r  \vm. 


S  .  i  .. 


Btic 


WEST  LAKE  DRAINAGE/  \ ;  K 
/AREA  1.46  SQ.m  -  ^-JjJ 


j  .WV~ 


a.va  7  AYAAA  7S  V:®A>7 


C^X' '(?A  \a,  (  /( 
:;7^\  v  c; 


bAA  h  J  S  F  I  !•:  u>  \\.‘VN 


vSvV.*/  '  1  A 


TIGHE  a  BOND/  SCI 

CONSULTING  ENGINEERS 

EASTMAMPrON,  MASS. 


U.S.ARMY  ENGINEER  DIV.  NEW  ENGLAN 
CORPS  OF  ENGINEERS 

WALTHAM,  MASS. 


FR0M:USGS  MONTEREY,  *ND 
SOUTH  SANDISFIELD, 
MASS.  QUADRANGLE 
MAPS 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON- FED.  DAMS 


DRAINAGE  AREA  MAP 


WEST  LAKE  DAM  (MA  00288) 
BERKSHIRE  COUNTY 


MASSACHUSETTS 


SCALE ;  AS  NOTED 
DATE  :  DECEMBER  1979 


OH^  i  *)?/*>  9 

*  Moe 


u-n- 


(A/juJT  L/ufa  2>ot^*n 


1. ')  S.  C.$  R-a^tro^ 

2. ^  S.C'S.  0A  ^^OtMJ'C-r^O 

y).  ^^JkJUsr^  | ^rv 

$j9isYrA-  f  C.0&  ^  ^^fvp  /97( 

*  * 

4}  T^aJLc/VtX<i^  .^TV 

^0^&'W>W>r*'-  3yCAX-^v«l^>A^  -^yV 

”J.  J^xCt/yv’''-  ^  COC>  /  ^ Aa^^\.  I 

5")  W-  5.  &-  .*s\~sui%j* 


a _ *  cJL+*>Si  ^cr 

.  ^5lott-c^o-^>  yOJ^^x^v.  .  y*r< 

^>t4>ji^»-  a — a.  2  «. — *. 

U/_OA^~  !>-^\  j  au^P  I  Jiru>^^_J3 

*W  £T  S'?  -£ 

/.  £j^v-^o-  ^  *^&5  *  -AX-vrfr  4 

S.C.S  ^nrr^-  ^A-^C-U 

«w  SjW*^  C* 

J fiJL&tiX  /-.A^OJt  X)<X/w\  * 

H  ?4-  0*^4**scQ  • 


RoL^ou^AcP  ^JLA-^SJ^  p -£*-rP  ‘PMP 


t>~* 


OH-D  J 


o-U'i-n 


>  9  V  oJIa^STtUL  sv4  'Pcrtr-Q  * 

S^xXc^  0^\  f0^ 

^L-fcXW  X*A^~  ^-'**>'1  S .  C.5  .  cQjLAJ-B^r\ 

.J^r-p-tr'W  ^  ^^>yvA^«_P  S  . 


Jitkyttn 


CQ*~. 

\SLU 

^8c>  oa*j>- 

£>&  CJL^CaAA, 

iS'C.fc 

CoS 

Cc.  ” 

l  fT  *7  1 

32^  " 

*7^  "  ' 

'S75~ 

1/  3>b  " 

<53*. 2  " 

//» 


ax — » 


■v 

5 L-C/^jl  02at >xju 

/ooO  <  /,/3*  >  ^^6) 


^CX-a  ^Iavla^  A^jo^aX^v  -x^tr 

•  '  y  ^ 

<A<v*-»-  -^o* 

2  ^/>y kaJ^O 

j2^*'-OT>v-G^AX£LO'*'"k-  •  Md"'-®  /ti'XV'-  <*. 


OtVD  12.1  j/V? 

•  Moe 


U- n - 


VULmA  U*4ap 


SleJCt*-  •  $£.S>.  Aa 

y$Jis-rJ\,  .  JLoJScP-  V5<0  5~ 


cJ^eu*vr^9 

J3tv|a  ^nJlsi^r- 


1  ^Ol  - 


-  j5Tr 


O  cr^j  -®  ^Y^~'  -e- 


uJ2a*r.  I9C.C. 


um^  ju&iAf**  1  5  C*h 


./^-erO-cP  t—A0^3LeS^- 

^  +y-(J' JU*+ 


l *rj  £  wi^e5 


^  >o^aJL^^AAJTi^  orA^w^- 

»>oJUCfeA  _jJ2j^-  '  5  7  l 

SJT&  C C^X*jOu*ksi~jJ)-  Ut-/ 

{oo'^rZJie.  x  >0*  JLo^\  c<rCte*-& 

«  S-JUL  C^VaAA^s  e-*&4«>. 

X»-\ 


ohP  1 

GXju\**j&  S>^  :  Me^ 

u  "  1 1  "  c.”7 

tybu&t  ^  o-U>  "T}«JL/yy\. 

A(^X^&ly/.  !D 

M /^y^AAAAXot.  ^  j"j  /t^yC 

o 

1  du^JLA. 

Syy*^  4  *-^Aa-c^  GJ2o 

D-$_ 

S  <^LcGe^^uj-c^_ 

D-S 

Sx^VvrM^a^  ^  J^) 

UJU^v-  X)  a-/vn  F'ciaI^^t^? 

D-\9 

D-28 

APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


ri  pRooCkbeb  at*6ov£<w«*ent  expewse 


I’Ht 'JO  15 


liu’.rgoncy  spillway  ap¬ 
proach  channel  looking 
io.:nr>tream  and  control 
•action  after  90°  bend 


PHOTO  13 


Typical  standing  water 
in  area  downstream  of  left 
abutment 


PHOTO  14 


Emergency  spillway  ap¬ 
proach  channel.  Note 
standing  water  on  west 
side  of  channel  (right 
side  looking  downstream) 


PHOTO  7 


10"  toe  drain  outlet  pipe 
into  impact  basin  from 
left  side  drain.  Note 
blockage  due  to  silt  and 
grass  growth 


PHOTO  8 


Toe  drain  pipe  outlet 
flow  with  blockage 
removed 


PHOTO  9 


Downstream  channel  looking 
south  from  impact  basin 


REPP1 


I  V  l )  ~t 


un.U  debHs 
i  v :  V.  to  io" 
jo  of  drop 


c  logs’,  io vp. 

conduit  in¬ 
inlot 


rue  turn 


coil)  5 


•Ku't  basin  structure 
r  outlet  of  36"  prin- 
pal  spillway  conduit, 
oto  grass  growth  from 
i a  in  pipe  outlet 


Lor  of  36"  Ptin- 
snillway  conduit 
d  from  outlet  end. 
daylight  cannot  be 
ai  inlet  due  to 
s  blockage 


•  J IX, 


PHOTO  1 

] Jam  overview  looking  west 
from  left  abutment 


PHOTO  2 

Impoundment  at  recreation 
pool  elevation  looking 
northwest  from  left  end 
of  embankment 


PHOTO  3 


Principal  spillway  drop 
inlet  structure 


^  T'  V  ^  l"  >-■  V 


'^1  '  »  ■  j  ■  ».  "T  ■ 


f- 

L- 

* 


B 

B 


i 


(. 


i 

l 


* 


TIGHE  8  BOND /SCI 
CONSULTING  ENGINEERS 

SASTMAMPTOM,  MASS. 

U.S.ARMY  ENGINEER  DIV.NEW  ENGLAND 
CORPS  OF  ENGINEERS 

WALTHAM,  MASS. 

OVERVIEW  (AERIAL) 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED.  DAMS 

-£>  APPENDIX  c 

LOCATION  AND  ORIENTATION 

OF  PHOTOS 

WEST  LAKE  DAM  (MA  00288) 
BERKSHIRE  COUNTY 

MASSACHUSETTS 

SCALE  I  NONE 

DATE  1  OECEMBER  1979 

-^-  .1-  ■  fb  .1 


ifc'.  i*.*i 


■  ^ ,  •k  s  ^ 


Ai 


OHP 


C/-/I  ~*L9 


t  * 


a  > 

o  n  ^  /  ~  2,000  -A-CA-^*  G  ^ 

“  /*  3^” 

^.C.3.  ^2aa/j|^/v. 


=  /- 


^r»vA. 


^tx-AA  S.  o.  S .  dsviKAs»^**j  P  a-*N-o^w 


D.  A.  *  5M 


O-C-vAA 


-  1.4g 


c?*x. 


©  M?  F  4^jajX»AX7^^ 


D.  A.  *  1.4g 


/«tc 


"'F^-a  Cu-JWA  ^Q/vw>-«J2ao0  XA-  7cKa  Co£ 

en^-Bp  A.  /Ql  ^AA^iv- 

2-  //tjL'1  •  M  a~  (rt^x-'v.  cfixixtbc. 

##*  w2^-X2^c^  cxx-a^-e. 

I . 4(*>  yh\A 

C.  C?  Oc-oc^v/-^  /Gr 


t>A-  -  1.4C» 


yWW 


/024AAyttd  ^rs.  ^  ZC$~£>  C  ^J/TU ? 

M?f  ~'  ).4t  x  ?t>Oc^i  ^  3HTJO  CF4 


!  tv- 7 


-'“  >*•.-'•  - *« -*»  -*■  _•.  .*.  ,‘.  _%  '■  -**»  — *»  -’■  -‘»  -~n-  -'«  ->  mV 


OHD  I2-| 


l".  *■,  IP  1 W  J"  t"  , 


r 


n  ; 

3'i 


<w* 


_3 


cr^jAstS* 


/ 1 


// 


3 .  < 

'~CX*  S.  <-.  S.  JxtrrU. 

a^r^D  jboJb*+JLo*£sL&  JX&s&  <JUjbK-boJ^^X 

TtUja  ^^o-JL^2-ou-*^j  °'-^~ 

/V-V^liLQ  ^rfW^P  -^>  ^5-  £t^UC^ 

J>tX<SL  ^JUCt'  . 

J^Sj^wc^Otc^  ^tr  >k«-  et^o9 

C4r't-AJ2-A-^  i  <jl«*\j(P  -^/fc^-a,''y\. 

yvuo^LJc)  ^n.  a^y^Jiu<iXxx  . 

•^X-i)  jtdb^JLaJZcfi-  obunjz^ «-*^LA 

/vr^.  jJU^  ^  * 

JJ^a.  ;*>L<>jt  ptija  3^  ^ 

Cr^bX  f*ApUi-  ^  s*^-  JLvrr^b*^  -sJUsvA t+Ct 

0*^~  ~J d-^rirv*-®-  I  t 


—a. - *-2-l - ~  .‘  -r..  ’  -t,  JLZ  WTi,-e,.M^,r.^itjBli*wfi>^WMiiili«Aii»wfi..'i«wiiwrfi  .*■  J1..J  A  >7. 


*".  i'"j  y*.  V".»V"  ■  -■  ;v""? 

■V  -V  ■•  -  -,  ■ 

»T'«  1  *-v'  — ■?  —  ■:  ■  ■■-  »■■. 

'  ’  '  ‘  ’  ■  ■  "  -  ' 

~  *^7  " 

’  *7 

1-- 

i'- 

o*!>  l*4  9/^ 

i 

o-n~z*) 

« 

L 

<•*/* 

• 

*  . 

0 

© 

©-<© 

f  . 

EMe&i- 

t  -. 

r 

BL£V. 

Oli\P»C6- 

VOEIR. 

PlPF 

5p)LVOi}  1 

m 

I5CC.0 

0 

0 

0 

0 

.  • 

- 

1  c,  C4- . 

- 

— 

— 

— 

••;'  -. 

. '  * 

I9C.7.0 

t*.  ! 

O 

0 

0 

IT. 

-  ’  -. 

m 

ifc^.o 

O 

0 

0 

I*> 

• 

22  1 

20 

42 

0 

42. 

— 

1  9c^.O 

2  9 

5“^ 

31 

0 

31 

• 

i 

1  yc.9  .  <4* 

*7 

^3 

120 

0 

/ea 

•'  "i 

ISC^.  ^ 

135- 

J37 

0 

/37 

• 

\  ?  70.0 

»98 

1 3  B 

0 

/  38 

*•*.  .; 

33 

2«*> 

1 4*2-  - 

0 

14-2 

■  ;•• 

* 

1511-08 

1 4  (* 

2oo 

34G 

»  ■  - 

.  • 

— .. 

\<51Z'SJ 

1 

! 

14* 

400 

\5iyo 

| 

<#00 

74^ 

*.  -  ■ 

-4 

K 

\  5*  \ 

%00 

39  1 

«  4 

\5  1  V72- 

t?2 

100  0 

IV  92 

p 

\57<V-43 

199 

1 900 

i<#  95" 

’  • 

IP  -  •  ■ 

rrJ 

)  579,0 

197 

2000 

2197 

_• 

< 

_•  : 

t  .  v.  ■ 

J 


T s-l'C 


3 


c 


(c)  J  .y  S  sttru*<y 

O/^  'XaaJK  F  J^r-rS1 


'^JUxA  f-^v v&  ~  ^  37&  CP^ 


*•■  ■  ' 

C^JulA 

^  jtX*- 

I 

•'■'■’■ 

_-  '..1 

j-  ^<AA- 

(X>f^ 

ytisfciyiSt 

• 

■*  '  J 

•  .  i 

\ 

•.  J 

-  :V 

QJj^-.  \5 'G^.O  -  O 

\ 

\ 

i 

.  • 

1 

* 

A-^jk 

j 

.\V 

* - ^  S 

SL 

I  fgs 

cc> 

a^~tA 

i 

i 

O  ! 

*  ; 

’■-■ 

i$y  l 

74 

OLts^lSK. 

ZiZ  ax^s-j^t 

ft 

1  57  F 

<*F 

7  <%C*JIA. 

SZ  F  ,l  ■' 

f~  *•  • 

.§ 

•--J 

| 

r 

M 

ct/o^a-a 

'•  " 

-\. ; 

1 5*  ~7  c» 

S  5" 

*  1 

C.cP)  " 

f 

_• 

v  . 

-  ^  *< 

V>-\2-  F,;  :;] 


-  -^-  -  *  -  -  ** —  *-|-  *---*- — y — a — ^-p 


■  *  -  •*—  »  -  *—  J 


\z.Wh°) 


u-n-z*) 


Moe, 

]W^uy  ^  ^  UJ-^K-  Os^ 

ZtAo.  A&a  c^yyv  . 


a*3j*A*Q  o^  .J?>/v^o^«$  c^juAxO- 

^  •-  12  f/r  . 

G?  -  aH^1 


XUa^^a>^5) 

“  l3oO»»l^\ 

cvi^ . 

*  ■ 

H  CL 

H* 

©.  1  3. 

1  980 

C>»OV? 

8j>4  C.F* 

0.^ 

•r 

O.Z5L 

'll?  " 

O.  % 

rr 

o-H  ^ 

802,9  " 

\.  o 

tf 

| 

l.o 

e3>8  •* 

z.o 

tt 

a.^zV 

<go&>(;  H 

3.0 

if 

?.&(* 

14,3/3  ’. 

A.O 

>f 

3'° 

Z2,^l^  '• 

9.0 

r 

#/ 

ius° 

31  ^  " 

S  -T-yvOJ^J?  i)cL/>^N  t) 
t'-S  •  ^  ) 

P>7> 

©^■d  tf-lrb*? 

c 

-N» 

> 

I 

(juBttf.  F^oio 

OVJfli.  PA  K 

Tor  OF 


SflU.uurt'p  CA-»‘-T 


dXL la.  -  CF^ 

(Tc>^*-£  %ry^c&KAu£Usr~* 

p>^V<vs/-  CX*A-fc«v  XXun\"^  ^ 


Aloe 

.  9f,  =  3570  CPS 

”  £J^r.,~  /r?r.r 

S*>~|  -  i-  20  «*>■» 

<3U6^#  - 7—  5jf  AA^iA  '  O.  S 

C?p*  *  wop  -  -^S)  =  547G,  CFS 

-frZ  C^pz  -  £+7C>  cr* 

C£fc*r  L  -  1  SIS',  £ 

S^o-v  *  ~  cx^gj- 

O^L  S%^  -  _53£_lliP  =-  £2?  «**-/* 

ZL 

5 2 b~  <v*~>  -  fa*  ~  *>f  ~  O. 5"^  ^  ~  6-  7S  -4-'rv 

Qr>-  5870(1--^-)=  2^-^ 

Qpl-  ea^-  i?7r.  r  <?  zw  cf) 

qpi  *  /S7S.Z.  9  c« 

.%  G?  c^ot-  -  24 ^0  CFS 

=•  15-75".  3  ^ 


l3> 


o ft*  \<l|t/>0 


CQ  ^ucXaI b*^tsr*j 

C_jb^ZJKJ>~fc^  —  2  ^'90  C.P-J) 

Q^rtX^^  C^cjo^ex-^  ojT  /t^=> 

^  cU^vv  _£j2fr*“.  ~  2-t^  C_P5 


1^  =  0-87  "  57^ 


c>i*d  z-hi** 


<§> 


W  -2°> 

IkJjL&X  ~i3eL/y*\ 


5 


lAJ^s&l^  ZD^V>v\ 


'T^'i'-e  &SULX>^  /f^KA^yy<Jj-&^\ 

^tX-a  j_ 

(X^c)  JD  K  a^ya^-^  Mo^O. 


4 


t> 


<XAv\ 


G?  _J/-Wj-ervJ?  =  2.X°>0  C-F5 


D 


-Xjzxk. 


<3  cJjjb^  -  33X30  CP^  5  2>^M^v 


-  ^ 
*4* 


sr^tr~  ^-«^9-u2.  rf\. 

-j^aJJivL aJL 


©  S^f  G^y^Jv^  ,3,500  E>  «=>  . 

G>  4r4^  -  cf^ 


cQjijvxXx.  <JX*. -R_  zXStj-  ^tXa.  /y\XXm^a~Q 

cX\&-~v\sr-^SLsO~  ^\jr\*jXLo)  _ytf^  5~  / 

<i>v'_'?^j  <3CC>  C.F-'y 

-w-L(4X  -A_a.  J^Xa-S^jSXX-  ■  XZX~ »  c <XXi*yt~ 

^Xj^L  QlXji^c$  — ^1-^no3,  ■■^Z^r^^^^C<r3U^j 

^a_a-> — cXQ  &Go— 5-  G^---'' •• w;-  '"* 

xa^-vJ^ja  isf^  (XJjl&X  Sj^XjloJ^ 


I  A 


\\-J  v. 


Z.[  SI  so 


V  HI-  Z-^) 


Q  ~  3 0,906  CP^ 

j  -I — ^  ,'^'CT  /v\>5 — & 

_^3^~fi_-CC'Vy\  C"A-''t-~3^  O^y-Tr^-^  1 3>  'jj~^'  ' 

\~A  *-£  ^-0^_  ~-^-*-~L/f~  *?>  /  2  -jj~^~  •~$j~tr^-A- 

J  yt/vJL-v-Cj^-v-O^  /  -*3f 

^^j-X.33^  _XHl_  Ct-ia-*- — ^^J^jryJlxS^ 

&^\  3^  jl_*_a>f~  /-/  ^Aj~f-^-^~  ' 

U  £> 

J  ^<_^>— <3^-2  — a_  ^sj-^--Trrd^SLc>)  <^v 

Jl ij<^ck  J  JL^j-  5"  ^r  * 


CM^^v*^-^ 


JU^JUJ  zi// 


q 


>  X^TTrz^JUp  S>  ^  1  yf~ 


-/  &  t  3  ° 


U  -11-2.^ 


LUjiaX  S^jud 


>5 


'T'U  PCS-^. 

y/\  L<*_i/^Ji  ~t)cJ^y^\  ^ 

^^VX-ovvx»^___5!  <X-j2^X  _5^7£L  ^  usjozJt  J.  }AJJs juj 

C ^•^J'fcos-Oxwv 


r-^r-e 


-  cf$ 


iSJ^  <JUjzX>l\-  Su^.  /tb-  ^td^.  ^u^tw^J3 

,-2--Ac'-?_^3L/'W\_  _^Ca_j— At)  ‘\dr- t-^ySt~  {j~^~ 

;  ^CAoi  -^L^rTOCp  d^C't-A^-C-u'f  _AvjlA.  ^ 

io3>o  dPi? 

*y\~  y^U^oiLol^cP--  .  I  ^A*~q  o^Ji^a^d~  *s-<JL@ 

''■A.  a^Sy)  j^zd\si-  ^scn-<d-^T a-<^ 


G?  ~/jo~ 


35, Goo  CF^ 


A3l — ?_  cAi-^-ixOi i^_  <^^^0.  Plb 

-^XOvv'V.  ^ — ►-^02-^  c-*-*c-A  J  cl  -^yd~ 

^  y\^D  A^cAc-Aj-Jl^*^  ''V\^A-C^_G5.<.  C->/ 


JU-o*  y  J^uCt  J 


u 

Q 


C+sn^Sd  -  ‘S'  X. 


i  o 

1  lUy^ciMx  "  I  5>  ^  yjjy^ 

A  AJUk,  -  I  o  *■  I  5jP  -  ^7 5^  prt 

.  /V<X<9-  -  77D  I  £C>  ~  4-’  'y 

\JjlL~  FP^> 

6^  ^  1 9- S’*  7?&--  )^,  coo  CP^ 


c^,  tXUoX^-  -  j  *>  Jjt 

Tj~  UjAML  -  270  p<- 

'-  JJL|725  -  ^f2" 

■  2o2<T7  -  7,  Z 

7^7  -  arpp^ 


^  -  g'D'&cD  cf^ 


I 


C/-//-29 


<£.  0tuuvrv»-P 


f<  I 

I  -ZJ06  fK>e 
/"-  70  V5R 


$X^  -  ^  “7<fc>  -  o.o?7 


^  -  0-05* 


o,-?  \JJ/^cJ^L-  ~~  ^O  Jjjk 
i '\jucK.  -  S~*9  o  -_  27  V  Fr 


^  .~*£  -  <2  2r^  /*>  --  2.2V 


'/jJL^  iz  fp- 


Q  "-  IZ v72V  ■-  2.700  CF2 


©H-D 


L/-  ||~ 


(5u 


U  'H  '•2.cv 


-  S-«*  &*?***£. 

0  V  Ja  s  XfJ^-<^~ 


X  '■  'Lsk-a 


lS^-»  ^jr  Jt^a.  Jla*^ 

4^  7&JLa  ^sr^Axjt  _s~<.  ^6^3  c-x^ri^yv-v. 

*y  7C^-~>.  -£nr?~  ,  yyv^CL^. 

0 


/Ck~ 


f  yf-~)  _  *  .  .  0  .*»  y/- 


Ol*t>  Z-\2lT> 


5>BCT\iok) 


u-n - i* 


*  M»e>  1 NjlbA  T^cc/m 


oM>  \z\(.l~)°> 

V 

cvaJLua-P- 


fiUV»V 


XVJfc-^J^JtvvCA.  * 


j^A>J£jfc  '^s\~*4stdr  ptfV 

•p^U U-  , 


eLs*s\ 


(j^ )  ^JLaJLrv^rfl-O^  3^<P^4-9-  -  J/^3  «^J> 


( 


^t°  ^ 


ju^y 


■U 


% 

J-O  400  Xf 


'*  4<>(  -  O-fx-fOO  -  /tO 


^jLksr^^fck*  —  /CO  ~ 


(cT)  7)jij<zsCk.  l/Jo^tiK-  -  <?  S"  j^Jt^  To  ( st*jc>  ^  Jl*»**y) 
(]>)  P<>*J<Lu^8.  •* 

<?„*  r/' 

<?,,  •  (i =  JI,°“oi 


rs_?-7 


/4£>  tls/iO 


(J  -If  ~t-°) 


IT 


© 


© 


4 


i> 


© 


© 


'13-^ rJ^ej^ 

S  J2-A*irr-^^/i-r\sA  Cx--*— ^-4— ^ 

|  JUwvji  j^J^rAiziQ  -^y^~ 

-S>  xCfA^OJMA  fZo-»~-c) 

i?  <r*-<9 

J?>-^  ^  Ir^" 

3  ptrTrtksP  3  ^pt 


3  ^^«TrAt<P-  2 


17<r»-c^ 


z  > 


'-^r^Q-^>0 


•/U©U>  4  3 


OlA-^  'r~aJU^i 

CTt^J -><>^^>/^*^  <*^1  ?<;9  ©T 

I  _4U—*  p^riJ)  s  -tyf 

(r^AsCfc- _^i^X^A^nj>A  (®  ^3 

3  JU  pi^JU<P  5  ^ 

I  ^L-JUJ  A  p* 

l  _,X^*-to->~-  pjlt-rJU^  Z- 

3  _^Xvr^<»-«^  _pLtrrJLze$  G> 

7  ^v»v<^aAA  pjLrrAi <$  ^ 

|  *s^Jbrrzk&  ^ ~ 

Z.  J^pUr&i ic?  % 

[  ^ArrJU^  A 


rv  ■?' 


A  W 


u-n-^ 


Q  ^ Jjk.  -  3i ,  Sod  -  lS~^t 

O-^JL  /^~^y^J-  _^<_^/C .-OLA^O-e?  i^tr  »V 

/sJ^*-*-~'-^~  j  £?  A*JlrTr+-C.  s£%^±.  cA^X*Tnsr~**Q 

o~J)  p  “f  —  5“ 

^  ~~ ^ 

0 

'#'  &^-^lr-vX  f—  (PL^I^-O - £  *  2.  fiAArrJAc^  ^--Jpt 


2_  Arv-n^  -rJA£)  %± 

/  >^JLrrJA0  Ai  ~ 


Q  X^l  '  2^'9^  cF5  ’)  XptL  -  rt-Sp: 

<X  ph^.  4£,Zoo  CP5>  s  J>^U.  -1C  Ip 

'X'^2-  ) ,  *3>  ^-0 T>-X  *-^  ^Xa-rXX 

— 2^-  /T^X-  te&cX 

jtf-  yt^i.  X^XsvyyjvA  5  . 


o HP  z-li[Z6 


< j  'l  I ~tJA 


(K.  y^j^<yt^yXjo^^^L^  CO ^|aO-C/Cfc^  -f 

2-OOC^  CLF"$  i  — tJ  .  o  _  ^ 

^  -  31,oo£>  cpe.  -*  t>j,j^k  - 

/f^-*-  ~^L*+*j-  trsj*^\_  ^'C-X-Xy  ^trt^^n^-j 

J  £jt-  SI  lytrr&  j  J^- 

r^/j-  . 


'  »  2>J«^«r~^t  t~  0s*Qw\sC‘  yQr*S~{@AJL  tf'v-e-i^i •jT^eo^ 


ojlM^  S  cisJL^*. 


^4s^k/>^Z+>*l0  er-v~&^)  -  “4  ^f* 

/  J^iP  pLr-rr&xJ)  $~S  (ft  . 


i/^AyC^-  (ftjQL^\  )?>w^-  2 /,£?£©  T>  5  - 


Q  -  14,^00  j  DAfzXi.9  i\ft 


<w  2. 


_A>o— «.  _^2a^V0_ 


(  0  C--'4v<ac<>,_yrN^^_ 

'lX^s^  ^v-O^-  yC-^  (^JLx-rilXjC^  "{ft 


Otfp  z/?/$° 


p-if- 


o^vP  ^J&r-r9 

yCr  A  o^  ~^J~  o^x  Ib^A  • 

lO,  3  X-  V^--7-«  *  z2->-£)  ^~*s- 

7  — ^—2 — 3^  '^T^1r 


Jij  /JL*.  c jl<wv  .  C 

^tU  S*wt£-  ^X4  ^  5~7  «*^P  *"  ^ 

^  £>-  5  7.  '#'***  - 

_X~^  ^£rr3^c^  7C£-  (QjLjttb  3  ^ 


»*#  7>3^<ru.  f'3Xv<^-«'  •  3  2 1 

.* ,  £~  <w^/<_iLv~»  ■  -  9  7  ^-v»*^>t^-»£eS, 

3  ji^y^  p^Juj>  ^p- 

7  ^-~e~9  +r^r 


0  l^u  2Z  2^ 


1*3  ,^<9  JJ  _DJ>_ 


'1yi~«.  <Pj cL^Z  y^r  ^CsLsi.  yr^9t^y^y 

yiSfcsy*^-  cJ^O^rP  - - t<P  3^  Pjr—A 


P'23  ; 


OB-P  & 


I'th* 


U-l  i~z°> 


I A*-*  ^jJ^rvkjL. c9  ©p  +As-+ — 1~  4  ; 

olsy^c)  1  -4^»-i*-a-2 

3  ^U~^o  3  <£*- 


O^r-^A^^zj^JLX^  - 3  i 

.a-a  ^Lt-nA*A)  ^ 

^  4 

^  Jf^LrJUS  2  ^ 


«3  NA  cr^^A^<--2^2  (X^t-o*.  O-JXv^-^  JZjt'  £  ~~f 

^  VI, 7^  A*~  p,>.  ^ttr  14,10*1*  T>.  *■ 


C ?  JU^A  r  iZoOO  ■  7)j^tk  '(*>{/ 


3  _^4^c3\. 


43^-—®-  a — «  3  _^4^c3v_  a^-8- 

AjJ ^Ij-AaA'  aALrw-£-  /^Aji  ^/s^'A^Lflt-yvv.  oAvdU*^^^. 

W-  fytr^P  JU,  Z^fouA-- 


C{  —3i,  C.00  c  ^  ^  P-jz^tA. 

4^4jl-  xu^K  "■'-/v> 

7t4_a.  ^AjU^|a3  y  /t4-a-  /^4--  3" 


-  10 


TV  2? 


O  zl  ci  )  %  & 


l)  -W-2.&) 


g)  ^7 


3,  Tod)  .  3>  ■? 


Q_J^rfr  ~  Joov 

I^A—%  S£<r  /nA^KAjJUux^ 

-A-r^_  (f^j-^-^  11  'jy^  * 

'T^4~Ji  ^T^tr-3^2^XJT)L^  a^  _y£*-^yU~ 

Cy^J)  p  3  *-£nr^r<_  ^civji 

s^j-f-v-^ ?.  y^^\^KSLjBsy~s\^  ^  <3Lo^_c)  — 

,3''l'32-<^Ji  ^yi^xA.  CK  y^JLyyAy&JO~*yQ £jg0  Cy&^3~iuCs^Cj 

IJ'bO  CF ^  1-  ,  0^64^  Jjy^jL^-jL 

^yAs~*£_  3  {j^ 


y(y\^S>  ~y$y^y--*$A^jL 

^J^Ji/lA-  /3I\Aot»  j  Q  ^jJlSlX  (y^Lr~tr\r&-  —^fc-^v*- 
C^^6t-o^yOrs^2-  -  'TA\y-SUxa  -^J^tt-TtOj^c? 

J.^Jr  3  pf~  ^  . 


C5  prts^w 


33,3oo  cp1’ 


T^~e  SU^zjtl'-  C^aJL  J&ip  /fci>  ^y^SK&ly^tKjA 
^3^3-Ct^W^.  yAyA—  a-^j— fy^y^A.  1  Cp  ^^y^  . 

'X3A/~*y*~  y* — r^C-Aj2^a^aj?  P^T-r^l2^,  dLzj^t^ix. 

C~^~(y\  w-^"!— Oy^yy^A  y^yi^S*-  ^>  - 

~sA>yy^  Co  p2£^f*  .  1  (5L^^3a3^v^3>3^  _^-trWa-<?  _^>_*j-<-XC 


r  * 


X 

■ 


B 


i 


UASXji 


'IjUlA'  pVWzP  {LckJI 


"L)  CX/>v\  F— (^JLolajj.  f--^v^-r  -  33y  G  30  c*~5 

/?^w^  SXijji  -  }b  pt 

Jl^j 2,  TV  +jj^cJ^kyO^  IZ-lAxJk  ' 


5 


90  t-2>  ^ 


?_  X  S  x  3^°  __  97 

4J,  S%o 


<3LX 


<% 


3 5,^30  (  \  ~  -  30,200 


(p  3°;^^  cF^  :  D>p=-tT-  “  12.7 

-  220  /V 


$  V«^>  "  J33.  F  vAg  ^  7,7  k  !To6 


^O  c*As—Ji 


4-} ,  9t>0 


2+30  <Lf* 


-iJ 


-4* 


cX'V'3- .  5 


X^O^SL 


i  c/ "// "'£‘9 


2BJ-52  -  33.^  <^,.p- 


q?^  .  32>»o  (j  -x^T)  -  yo^oo  cp> 

O^XpU^r-  jPtr  IF  2  -  3£,  CF^ 


3  ei 


l  -zoo  rtoe. 


I  /M-a.20'  l/t'2 


yfff 

\_ 

X 

Y " 

3  s  x^u<ul 


2o  -f  g<?o  -  c>'£>2  S'" 


oit'p 


U  'It  '79 


k) 

T 3^  UJtcctfck  -  loo  ^ 

A/OLcl  -  5~*  ^°,  - 

<2_ 

A^>.  '-  -  no  --  2^ 

-  t.z  pp^ 

-  %zt-  ^^o  =-  £<py£>  dF  5 


i)  XlxjzPtL  ~  io  fat 

44°  UJ/LcktA  ~  3 >~0  jjJ: 

-  io  *  /?£“£>  4f 


2. 


/7FO  -  ~ 


1/jzA  ~  14  PP^ 

<3.  '  i4s<  17 90  24,  SDO 


4.3 


'  !^~  'fjJ 

T^  <JjJUk  '-  440  4+ 

-  i  s~  ^  44 o.  -  337  3  4^ 


~  3  3  7  ^  ,  4^  o  ~  T-  3 

l/Jt  '  J7 


G)  ''  IV  x  3373*-  5*7,400  CF^ 


U^H'  2  9 


r 

v 

B 


oiv>  ^ hi y° 


>L- 


^^^D  CF6 

6^/0  cf$ 

| 

*9(200 


S9^pi  -  7  ^7* 


D  O^sy^'  F~  ^>^MAA  r*  -~'£-*^'~\r* 

l" 


30, 900  cp* 
^  3  /  Q  cp> 


3  7, 4  i  o  cr*? 


17 


5^^  *  IZ  fit 


J3  <x>vrv-V^^>v>3 ~J^U — jl  /  <r*  &  JU^C~l\  ■ 


S.I^IA^JL  '  (OO^  370  ^  ^  ^  )0O 

49,  src  ~o  ~ 


=■  57 


aj^a. 


-(X 


t  Sjul.  ojJ^O.  (10,  p<wf  9 


—3.  -  -^  t  --'  •-»  '■-  all  '■■•  ‘  ~  j. 


'•  '  ^ 

! 

V  ’’l 

-  ■-■  J 


SSf 


»  1 


**►  -'•  % 

•  -  ■ -*oi 


r>-^> 


C7fKD  2 


U  "II  -29 


C^f2r  x  31,4°°  ~  //3’j'^  ~  S^~J  S~00  CF> 

(2  35",  °  (2,fs  •'  J)jya*=&.  '  {/^ 

-  35~o  // 

-  JQQ^ZB,  4. c  »*»° 

43,  ^£> 

O^l-  3^W^>  ~  £®JJ~L  >  ^*3,^ 

c?f j.  -  >1,+°° (>- ffr")=  CF& 

.:  O^Ji^r  J^r  #3  =  2fjhBS-CFe" 


(^^'JOyr^f^L^  S’2^'3.?.  _  <£0  ~  $xj?0  —  ([3, 04" 


OH-t>  z*i 


t  *~l]  J 


7)  jiptk  -  i  o  p 

-  70  p^ 

A^SLCK.  -  \Q  rl_p_  ^j0  - 

-  4 00  r  74  -  £.4 
\JjlA  '-  IB  PP^ 

q>  -  I  $  *4oO  -  7 ZOO  C,F4 


b~)  -  i5  y^jt 

C^/iia  -  22>o^ 

^00  ~  l^oo  $+ 

JLp.  ^aA  -  Itoo  4  loo  -  £  3> 

V-aA  ”  I* 

l^xicoo"-  c^*> 


c)  Djj^tL  z.  ao  pt 

u>ML  '-  4oo  p 

/iLol  -  -400  +  p^if2?x  /o  jf  ^ 

A<^p)  '  7>~b£0  t  4/ o  —  *?> -  ^~ 

\A1-  a* 

Q  -  3  3>PC  -  So  ^£>G> 


•7  w' v 


o 


h-D 


U  " // -'&) 


ILl -k  tJLJ>  FaW  •-  5 ooo 

S  S&MQ.  ~~  |O.S^ 


;oaa 


FkUU^s.  t-a^t  -  3S'IC>00  CP^ 


S^tc^~-  IS.*  Hyt 


SZ*r^’^9 


SXyrA^ji  -  JCo_^boo  ^  ^<500  ^ 

>fSy  5^<? 


AX>\_« 


C?f¥  Twin.  -  3?,C.0O  ( \-3y3)~  3\ZCO  CF> 

(J  'bXZoo  cf5  :  IXaj^tk.  -  \?*t?  ^Jr 

-r^  W(M  -  29^  ^ 


S  yt^Lrt^a  ~  i  co  v  Q  s*  ^  'i  p  2P)C>  O 


J 


-H,  5~Co 


=r  70  <*X~e  -^f 


SXrvo^jt  -  3277S  z  7 3-5~ 


/c 


'■>  '.  ’I 

•1 
- - a 


-"■.I 

'  '  ■'  1 

•  ... 


OfiD  2/S  l&O 

qf  +  --  35'  too  (  )  -  iff)  -'  «, 

mjlX  #  >£  -  3>\ 


J3 


Cflvx^rw^aJ?  5M^si_  '  2(P  —  95~o  -0,02,' 

•v  -_  <Xc>5" 


<0  S^|aX$v.  “  3-^" 

"Tf^.  pt 

AxOl0L  =  222±32° 


-  ll  ^  ^ 

]/jJL-  %-KPr* 


-rfyv 


II 

=  z 


C(  ~  %•*  V  -  1O.40D  CF^ 


-  *4-2  o  pr 

A^kJL<k.  -  2P)Q  i~4Zpy  g-  2.ooc>  41  a‘ 

lc5  —  <2000  -7-  •4-'^o  —  ^  *7 

1/jJ.  -  12  Ff  ^ 

-  IZy.£ood  =-  z^,00^  CF 5 


1 ~  ^5 

~rp  WsAlik  ~~  440  -fr 
A-M  --  -i?0^i°x  ^  ,  3^£>  _£+*• 
^k^J.  ,-uoJ-  -  3iZt>AfTO-  ~7A 
~~  IQi  FP  ^ 


d  zr s/^ 


o  ' /f  ~ 


-  ^OOO  CF^ 

_  3^^)  £f-s 

-  I  2,  OOO  cr 5> 


3-^  pt 


J_j  dyv~^\.  F cc^-G\a^02- 


3>\J>OD  c.F~> 
^sOOO  C  P.5 
3  G>,  3^o 


-  ^>,4  ^c/' 


yl/A^JL  I  ff-  ^jx^X^J^yyv^  'R’jptC^'K.  ' 


4 Q>~  -i-43^>  3j  v  ICqo 

5: _ —  ~  ^*7  -fjr 

43/rc-o 


Cjp?  '  3>(p,^>oo  ^ )  -  irv>)  "  34,$c?0  c.^ 


*3-8-2-  .^AJL-cJfc^.  (j-Q  i  F  (t^-4  3 


•J>  £■}*/  ^ 


?  34,  200  c 


~  <£>.  2. 

73^  /^3^£  -  feo 


57^m>  -  i3£r4^  >4  3,2>  *  i^og 

£7^  2. _ ■.:  *'i  *-\ 


-P~ 


V  I 


.  SjZiru^^jL  —  44~f~47  2.  43733  - 

C^=>£-  ~  3G  ,  3^0  f  )  3/33>  ^  5^0  c  F!> 


43:^ 


/&gt  ~it*  3""  ~  34}  ^3^0  4l>F3 


Ck^rv^J-  -  2C?'  T  1300'  -  0,OH 

/\  ~  a<?  s~ 


Tn  .  •<  •< 


2-ibjVd 


(/  -//  ~ZP) 


(?  31,005 


s 


Z-  ) go  -1-7.1  D 

Z7 


^  3.7*  5^°°  _ 

_ _ -  3*3 


dto^si 


^3,  5~<£> 


X- 


3  —  3  S'  +  '?°)  „  c^.  ^ 

J  ^ 


-P 


5?*-  33,90£>(_l  //y>J 


^l-33-V-  31,290  -CPS. 


53.a333^W~  -^E"  J&~  ~  3/  ;  3QQ 

U  o=r^— 


|7  ^\r^- 

s  ^ 


"7 


£  Z-iXi'&v 


V  '/I 


)£.,  OOO  CPS 
£,9oO  CF"S 


Sjtbu^ji  ~  i  O.  ^ 

^  iUvA.  P~  ^>S2a_ooi  -J ■2-t^uu"  - 


XMSL  -  I4,9d2>  CF5 


31,000  CF s 
2-3>DO  C  /=> 


S^Gm^l  =  IS" 


^  4 


-  3  3,990  of> 


^  3ojA /^£JSL^yy^-  2j^X 


b>3^^jz  '-  nc>  +  zzz>  ^  4  2.  x  ^x?<s 


<ce^o 


43,  $^e> 


TE-i^-t-  ~  33,9(90  j  —  ^yC^)  "  3l,ooO  cFt 


^  3  U?.  ^c^-8ol  ^X^OC-rV  ■-  (fO  /  5" 


o;+P 


u  - u  -w 


~7  ' 


Q/\u*st*d 


l  =- ICO  tfOfc. 


i  ~zo  yev- 


s. 


>jl  ~  3d  -f  /Joo  -  0,0  LI 
h.  -  <^.o 5" 


•  j  I bij^tk  '  IO  J^c 

T*j=>  uu^JUK  -  \<5  0  frJ 

-2^°-  FT1- 

-  970  -  *?r 

IM.  --  ^'5"  /=?* 

Q  -  l3Sy^O  ~  lZj%Db 


v>  ])ji^tl-  -  1  £> 

"T7|q  uj -  <?*>o  Jjt 

At~Uk~  -  _L £^l7£fi  r  ]^7<T'  -S^"1 
“  l  ®75~  r  Z^O  ~!-~  ~I-  2- 

1/jei  "  )3  Ff7 

(j?  IIS*  l*7f-  33.%00  cFS 


n-<T7 


•>!%<> 


\ 


J^dk  -  >  3  JJC  (  S>  5*<JU+.  RrtJl ") 


^  LUyJSb^  -  32^ 

W  -  ^%/r-3 15® 

•U>  4>J-  -  ==  ^ 

JjiA  ~  ^ 


20/  y)‘?t>  -  G  3^000 


Z.}$1%£> 


v '  a  -2.9 


( .  3  —  ^*4  1~*  l  5*  3  _  |0  "b.  b 

-  34,  too  O'  V?rD~-  31,  cf^ 


^P5"  ' 

(p  3),  COO  CT-1?  :  'P^ja^cL  0  /O-Z 

7»n  tnr^-L 

_^-x/3-Q_  C^-p  5  "~  .3  ^ )  £=>  0>  O  CC  ^ 

,•  o^jcUU^r-  Sd,  Zji^ucXx  ft  o,  =  3),  COO  cp- 


3'-2v'3^rv-  C?  '* 


ii  • 

I  -Zco  HoZ 

i'z-zd  VE& 


SXhjL  '  3o'  -4  W  =  3.02 s' 


O  H-J> 


u  'll 


\-JIClX  F-^nrzP 

SFCx£_ji  -  C* 


2,000  CP5 


P  CU--^* — 0  P^2-v^_r 


34,  ¥<50  CF^ 


■  \Ot^ 

^ sj^s&XFLasiyx.  ■ 


SXtr\J0AJL  '  >  gZ9  ^  4_2  ;*  Z3)o5  170  xTx  29^° 

-  ^  - - - /  <$*  Z.y'^TCc* 

L  45,^°  J 

C?Ft  -rti^t  --  2>+,S*>  (l-^)  -  3o>IO° 

O  lOjiod  cp^  D^ti  -  £A 

'T^j-  "  ZZ&pt 


S  Ttui^l  ~  j^-lzIQx  3^  y 


■45. 


,  5*4 


- 


4p  .2./*/ SO 


o-u-^ 


<C)  -  5"  pr 

a^A^Ui  a  ^oo  p 


^-OX_ 


no  tzoo 


x  S'  ~  32  r  $Jr 


/^kJsL  92n  c  2.1(0  -44 


V^JL  -  io.  s"  pr* 

3?  ~  [as^zs"'-  ^  /o£ 


fc>  J  —  j  0  ^yX  3^l-<4«  £*  0-)-g)  C>yV^~^  ^ 

T^  iM^v-  ^  Zio  pr 

A^juk.  -  l_7o  4^QyiQ  -  I^STO  -H2- 


JujJ-  '  nsc> '  2>d  -  £.  r 
lyjU  =■  it  pt,<5 
c?  "  it  v  -  3i,2oo  cp^> 


2)  l ~  1 0  (^  E5  fP’tr-uQi') 

T p  IOJaJM-  ~  S~£0  pt 


,l.7,°..l&.go.v  jg_  3IP0  4I1 


-^caJL  -  -  34-5-0  4  S?o  '  6..T 

IA1  --  )3  FP^ 

Q  *  i3v  3450  =  443)00  CF^ 


pro* 


O  Z{ 


2.\f>k<> 


(/'!> 


-  )0  Ijj: 

'jUZJUJk  ~  no  />Jr 

-  no  x/o  -  srro 


s^<x£L  -  5~So>  f  izo  ~ 

=•  11-  S' 


t/b_X 


li- r  +  S'S'O  -  C?^oo  CF? 


s\  b -  i^pt 

ujaJM.  -  trzo 

'  5~Sc>  +  [3t~ZS?°x^  ~  \%7o  -ft' 

--/U^  -  i  &  70  ~  £>  -  XX 

Vbi.  ^  5.15  R'? 

C5  -  >  5^/%7D  -  /S,  C-P5 


"  IE 

-  gzr> 

/l^L  -  XXO  *-  {1C£-FL M?2rS)  -  ^7° 

_ .  _A>cP-  "  XZ  7£>  ~  ^“fP  —  £*  r  3* 

7X  '  X  FP^ 

<X  ~-  (4  x  PZ7<?  -  73  ^09  CP^  • 


DhL'1? 


V'U 


OrWD  £•] 


V) 


y^ck  -  nf  lx 

T A>AA  -  G5o  p[ 

-  r&>  r  (.  ^  r)  -  3 o2T  p- 


3oz<r 

IAJ3  -  it  r 
^  -  ;ur  -  3^25" 


4,^0 


3f;  £££  <c/^> 


i 


! 


i 

I 


i 


.  cymt 


\ 


5  C-  7  3  c;  /o 

\rt^\  SJz 


u-u-zy) 


) -&&JC  Y" p  -  14-,  JO&  CF 5> 

(^J^Oowv  12.  Orr^ljJb^-e^<±JL.  ~  \<^'ldZ>C>  cF? 


2. 9  5)j£  c/^ 


5 


14.  r 


CK^y^\ 


F  0l/*_2aa^Q  V~ 


C.'^OO'WV  \2  -^'Vf'^^v-  C'C>VN|j — ^A>^J2^yvcQ. 


3i;eoo  cf^ 

i6>,  D£>C>  G^> 


^pfei2  =  200  cr> 


r2 


53tce^> 


-  J&.O 


cbosu^x  A^XaXmjn-C  -  I  -  S'  JyA~  —  ^>^zr 


<Z^/yLyy\A><f^J? 


~i)o^yv\  F  (XvJLuoO2-  F-A^a-^j- 

(3^ot^w\  12>vv^v  PMF 


4G'2oO  cp? 

2.%C)<?0  6P? 


•&V 


S-£2_  o<5*3^-4  >a-ejot-A;'-  , 


OfrO  2-1  $1*0 


U'lt  ~z01 


X*  -'C-u— fi^v. 

£  ^j-^~  (p  Vjusjr  fca^jCpr*.  '■ 


TX  A  • 


^2 


/Vk-zV 


P5^  •  <S  -  £ 


Pjk  .  Co6  c-ww-e*.  •.  ?MP  -  /300  cc^J^ 

?MF  '-  Xxl^oO  -  ltd,oOd  CF$. 


& 


Fc^JUj^ji  pj^-  _  4.^200 

h(V^^^y^/Cr»'.  J^xw'-f-x  PJ^vaat-  l  <?0t£)00 


C^f>vXy^'-<-<3vc^-'7»\, 


° — A-  <^rrx^o>v^L>tCs^^ 

'"^  /tX\jZ-  C--7V'^-R^\-'‘-2^r'-'t'^-  -^<-A>-C^l^V-  -s&i-y J2. 

R-C-v'-^'N. 


V 


£>h-d  £-}  $1%° 


ft  -  JI*SXVU>-.  -  ^~~ 

> 


^y^LMJUi.  - 

o.S  ff  f 

0.4 

*b 

--  0  =>-y£ 

H  -  <?.*>  h:  * 


z  .••^- 


*2  2> 


H  -  !.^ 


2> 


V  -  23V* 

T^ 


V '-  \  e^H 

\J  U°) 


I-  Jtj  (?  Us'JIqJ'  $>j~  . 

AsyJVK.  '  5  f-7  -  3>  /jL*' 

5  xOv^Ct^x.  /f  -  I 

r-ME3ira  s*  fp* 

v  U9 

0?  -  ^:T  >  5  iT  '  ~  eo> 


ij 


.'  V  ’-• ' j 

■■.y.y.y 
•*  -"_  •*,  * 
V.  J| 


r  • 

••  :--i 


•  „,  « _  * 
\*-*  W« 


_£ _ -ft  ■  -J.  Jl  _ -i  ' 


rw^s 


BlPK 


•7 


U  -t(~^ 


*  a.  C?  SJ~  • 

A^juk.  '-  (2_y  't-z  '  ^^4  IA*~ 

^  "  C"'^-  t/ 

\J  z.  \  (.2 ^ -2-)v-2.^)  ^  ^  ^  pp  -=, 

\J  [O 

G?  -  $>.~7  *  84,. f  -  34.£  £/=^ 


^  (?  Ea^t*.  5~ 
A~^,  -  3  5“  x  >~  -  ^ 


c^lvju^tuc^  -;:l^9-  H-  ~  3> 


\7  -  [gxgg?  ^  _  (0-)  F=P  t? 

V  .9 


Q  -  /<?,!  a  /?  S  - 


J?CS 


0^0 

<£> 


z-hlw 


(s'-n-zc) 


-f? 


fl\  L->  *J^J2-  P  Jbg^jiT 

- ( - - - - 

D-  A-  ~  1  ■  ~I  S~  /VKA. 

—  2  S"Z  5T  c  ^/ 

l~  -^strs$  Y~ '^t^r  —  '^■6(9^  CP"^  ^yr^Jbr«-*J-  s+JiAJts^jT^  | 

i 

i 

I~-^vsS^  ^Ar^^te^.  dlasy**pxi^b-.  j ?tJLo  I 

Yj'i^-rvv'-y  ^?fc^s-a  xtJAburj^v 

^iwf  SZoO  CP? 

-  '  C^aL^v  1 f-Jl+sw  - 

S>.  /] .  4  /y^-A 

=  /  &  5~0  s'irA 

P^r2  P^vtr-  '  2^  CP^ 

P~  PXtrgQ  _X-x'j'-J—'^-fe^\.  QQcLs-i, — -\ 

”X)oLn-^\  ^  <^-dC/V*  -^O .a-v-'V.  — «.  ^‘U-YVv'V. 

^S-l — F2c-^^F<— ^VA_.  —^tr 

o^r^J:  15,000  CF^  • 


e. 


--.-21 
•-  % 


hte*JtaMkA«Bdfa*yhiSLiMia4Nad^MhadfeHMkMrfhH«i 


I  J 

tv7o  ;  ■;  ; 

'  "  '  ‘  L  lJ 


3. 


4. 


i  "j  ii  ■ 


tz-U-z.*) 


4 

- ? 


i^  4.  -  UJjLaJC  L  *J/iJi  -f  AAAr*^  I-aJosl  ■i'T>,$.  2Cc  ^tk.Z 


2>.  A.  -  I-4C  +-  i.75~  +  2.o  -  Xij  y^AA.  L 

4Lui^oAa^jla^_£.  ~  <?  C.'^'>JyyrAy{ 

P^w-  “-  S.2)x2sr£ D  -  //,  £  DO 

/ 'A/j2^t ■  ^6^2. 

Xj  /32>a  c/=7 

X<XP  XX  ^  2 

jtb  S >OPD  r.p^> 


— Z*/r^sblsAs^fj 


15.  ^4.  14m  r  AlyAij  LrUoj}  +  2>  $  *f 

>/V.  =  L4<,  +  1.75-  t  3.7L  -  C.9? 

^4^  ~  "2-100  Cf*5>  J Z" 

PXrS^  PX-  2  &,>7  X  2lCO  -  ]4>  600  CP^ 

^r4v'^ur"  aQs^-t.  j£*r 

-  IZ,ood  c.^s 


43 


> 


.  -1 


•  .  .  .1 

*  -'  *  *-j 


>71 


U'-ll 


f~JLr^r 


DA.  -  lA/zeX  -r  A£jjJt~j  +  T>. 
DA.  -  \-  4C  +•  f.'bZ  ~ 


D.  *j.  yCvr  ^ 


Sr.  ^3 


~~  <2  c?  5  CP  C-A^Jyyyi^ 

F^rP  PJlr^r  '-  3-53  *  -  /%  C  ^ 

D  c^v^-'j^oja^  r_  <s^vj~2-  P^%f  l/O^cjA  -ft  ft  Jr&Jstp 

-  ia~  d°o  cta> 


APPENDIX  E 


INFORMATION  AS  CONTAINED  IN 


